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q. 
naSromSi ganxilulia faravnis sabados perlitis 
gamoyenebis SesaZleblobebi Tanamedrove mSeneblobaSi, 
qveyanaSi energodeficitis pirobebSi udidesi mniSvneloba 
eniWeba masalebs, romlebic maRalefeqturi Tbosaizo-
lacio TvisebebiT gamoirCeva. aseTad moiazreba, rogorc 
msubuqi, aseve afuebuli perlitis zemsubuqi Semvsebebi. 
saqarTveloSi perlitis Semvsebze kvlevebi, misi didi 
maragisa da saukeTeso xarisxis gamo, jer kidev wina 
saukuneSi daiwyo. 
kvlevebis ganaxleba ganapiroba Sps samTo kompania 
`faravanperlit”-is Camoyalibebam, romlis bazazec daba 
gaCianSi aSenda da funqcionirebs afuebuli perlitis 
sawarmo. es iZleva perlitis gamoyenebis   SesaZleblobas, 
msubuqi da zemsubuqi perlitobetonebis warmoebaSi. 
perlitis safuZvelze miRebuli Tbosaizolacio 
msubuqi da zemsubuqi betonebis simkvrive 400 – 600 kg/m3-ia. 
isini SeiZleba gamoyenebul iqnas, rogorc SemomzRudav 
konstruqciebSi, aseve gadaxurvis dasaTbuneblad, iatakis 
Semvsebad da sxva. perlitobetonis nagebobebSi yovel 
kvadratul metrze izogeba 2 l-ze meti sawvavi. garda 
amisa perlitobetonebi gamoirCeva saukeTeso bgeraSTan-
Tqmis TvisebebiTac. 
  
recenzenti: akad. Ddoqt. a. nadiraZe  
                
kompiuteruli uzrunvelyofa: e. zariZe 





yvela ufleba daculia. am wignis arc erTi nawili (iqneba es teqsti, 
foto, ilustracia Tu sxv.) aranairi formiT da saSualebiT (iqneba es 
eleqtronuli Tu meqanikuri), ar SeiZleba gamoyenebul iqnes gamomcemlis 
werilobiTi nebarTvis gareSe.  
 
saavtoro ufleebis darRveva isjeba kanoniT. 
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S e s a v a l i 
ukanasknel wlebSi mSeneblobis swrafi tempebiT 
ganviTareba moiTxovs, Tanamedrove teqnologiebis 
gamoyenebiT, gadaWril iqnas iseTi umniSvnelovanesi 
problemebi, rogoricaa Senoba-nagebobebis masis 
Semcireba, maTi Tbobgerasaizolacio da seismomedegi 
Tvisebebis gaumjobeseba, rac, Tavis mxriv, mkveTrad 
dazogavs materialur resursebs da mogvcems mniSvne-
lovan ekonomikur efeqts. 
mSeneblobis Rirebulebis Semcirebis da misi 
daCqarebis erT-erTi yvelaze efeqturi gzaa Senobis 
mzidi da SemomzRudavi konstruqciebis masis 
Semcireba. Ees ki SeiZleba ganxorcieldes sxvadasxva 
saxis msubuqi betonisa da rkinabetonis gamoyenebiT. 
mZime betonis msubuqiT Canacvleba, rogorc ukve 
avRniSneT, iwvevs Senobis sakuTari masis Semcirebas, 
ris gamoc mcirdeba datvirTva saZirkvelze, Senoba 
ufro moqnili xdeba. Ees ki misi sarTulianobis 
gazrdis saSualebas iZleva. 
msubuq betonebsa da Semvsebebs uxsovari droidan 
iyenebdnen. Aamis naTeli magaliTia, jer kidev Zvel 
romSi agebuli kolizeumi da panTeoni, sadac gamoye-
nebuli iqna msubuqi, foriani Semvsebebi – tufi da 
pemza. 
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saqarTveloSi, gasuli saukunis 50-ian wlebSi, 
msubuqi betonisagan aSenebul iqna marqsizm-leninizmis 
kvleviTi institutis yofili filiali, dinamos 
stadioni, mTavrobis sasaxle da a.S. 
cnobilia rom, sazRvargareTis qveynebSi gamoyene-
buli betonebis ZiriTadi wili modis msubuq beto-
nebze. Mmas farTod iyeneben, rogorc monoliTur, ise 
asawyob mSeneblobebSi. Aamerikis SeerTebul StatebSi, 
gasuli saukunis 70-ian wlebSi, 200-mde sawarmo amza-
debda msubuq Semvsebebs.Aaqedan 66 sawarmo keramzits; 
24 afuebul widas, xolo danarCeni ki sxvadasxva saxis 
xelovnur, forian Semvsebebs. ucxoeTSi msubuqi 
betonebi gamoiyeneba, rogorc mzidi, aseve SemomzRu-
davi konstruqciebis, kerZod: svetebis, rigelebis, 
gadaxurvis  da sakedle panelebis, tixrebis, xidebis, 
gzaxidebisa da sxva sapasuxismgeblo nagebobebisaTvis 
nakeTobebis  dasamzadeblad. Eekonomikuri efeqti ki 
Senoba-nagebobebis masis Semcirebis, saarmature 
foladis dazogvis, Tbofizikuri da akustikuri 
maxasiaTeblebis gaumjobesebis xarjze miiRweva. 
msubuqi betoniTaa agebuli meoce saukuneSi, qalaq  
CikagoSi 67 sarTuliani, xolo qalaq hiustonSi 52 sar-
Tuliani Senobebi.Aaseve efeqturad iyeneben msubuq beto-
nebs SvedeTSi, norvegiaSi, fineTSi, inglisSi, dania-
Si,GgermaniaSi, CexeTSi, poloneTSi, belarusSi da a.S. 
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sxvadasxva saxis msubuqi betonis gamoyeneba marto 
sarTulSua konstruqciebSi, amcirebs Senobis masas 
16%-mde, xolo am saxis betoniT sakedle panelebisa 
da tixrebis damzadeba SesaZleblobas iZleva gavzar-
doT nakeTobebis zomebi, gavxadoT mSenebloba 
maqsimalurad meqanizebuli da amasTanave SevamciroT 
satransporto xarjebi. garda amisa, mkveTrad mcirdeba 
saZirkvlis zomebic.Kkonstruqciuli  msubuqi betonis 
masa 25-30%-iT naklebia Cveulebrivi, msubuqi betonis 
masaze. 25-30 klasis msubuqi betonis zogadi simkvrive 
1700-1900 kg/m3-ia, 15-25-isa 1500-1700 kg/m3, xolo 10-15-isa 
meryeobs 1200-1600 kg/m3-is farglebSi. Ggamocdilebam 
gviCvena, rom farTo moxmarebis msubuqi konstruqcie-
bisaTvis 10-25 klasis betoni savsebiT sakmarisia. 
praqtikidan cnobilia, rom saukeTeso ekonomikuri 
efeqti miiRweva konstruqciebSi msubuqi betonis 
kompleqsuri gamoyenebiT. Aam dros mcirdeba SromiTi 
danaxarjebi daaxloebiT 16%-iT, betonis xarji 12%-
iT, cementis 8%-iT, saarmature foladis 17%-iT, 
transportis xarjebi 2,5%-iT. Ffriad momgebiania 
msubuqi betonis gamoyeneba karkasul nagebobebSic. 
aRarafers vambobT sasoflo mSeneblobaze, sadac 
msubuqi betoni saukeTeso masalas warmoadgens. 
saqarTveloSi msubuqi betonis warmoebis gansavi-
Tareblad yvela saWiro piroba arsebobs. kerZod, aq 
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moipoveba didi raodenobis saWiro nedleuli sxvada-
sxva saxis msubuqi Semvsebebis misaRebad. msubuq betons 
miekuTvneba 1800 kg/m3-mde zogadi simkvrivis (moculo-
biTi masis), yvela saxeobis betoni, romelTa dasamza-
deblad gamoyenebulia sxvadasxva foriani Semvsebebi: 
xelovnuri: keramziti, agloporiti, afuebuli perliti, 
widis pemza da sxva; bunebrivi: tufi, pemza, vulkanuri 
wida, vulkanuri ferfli da sxva; warmoebis narCenebi 
– sawvavis widebi, nacari, merqnis narCenebi da a.S. 
xelovnuri forianobis Seqmnis xerxis mixedviT 
ganasxvaveben msubuq betons forian Semvsebebze, 
msxvilforovan (uqviSo) da ujredovan betonebs. 
simkvrivis mixedviT ganasxvaveben 300-dan 600 kg/m3-
mde zogadi simkvrivis msubuq Tbosaizolacio betons; 
600-dan 1000 kg/m3-mde zogadi simkvrivis Tbosaizola-
cio-konstruqciul msubuq betons da 1000-dan 1800 
kg/m3-mde konstruqciul betons. 
Tbosaizolacio samSeneblo masalebi warmoadgenen 
forian masalas, Semdgars `karkasisa~ da haerisagan. 
Mmyari karkasi unda Sedgebodes nivTierebisagan, 
romelTac aqvT ara kristaluri, aramed amorfuli 
struqtura, vinaidan kristaluri masala kargi Tbogam-
taria. magaliTad, kvarcis kristalis Tbogamtarobis 
koeficienti optikuri RerZis gaswvriv 11,7, xolo 
RerZis marTobulad ki 6,2 kkal/m.0C.sT-ia. Tu gamovi-
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yenebT minisebri agebulebis masalas, anu masalas, 
romelic miiReba nadnobis swrafi gacivebiT, maSin es 
koeficienti daaxloebiT 10-jer mcirdeba. haeri danar-
Cen garemosTan SedarebiT yvelaze naklebad Tbogam-
taria, Tu mxedvelobaSi ar miviRebT uhaero sivrces. 
mSrali haeris Tbogamtarobis koeficienti (wvril 
forebSi) 0,02 kkal/m.0C.sT-ia.Uunda aRiniSnos, rom 
zemoT moyvanili koeficienti mniSvnelovnad izrdeba 
haeris fenis zrdasTan erTad. swored amitom cdilo-
ben, rom Tbosaizolacio masalebis teqnologiaSi 
miRweul iqnas ufro meti forianoba. 
praqtikaSi foriani struqturis Sesaqmnelad sxva-
dasxva meTodi arsebobs. SesaZlebelia moxdes wylis 
didi raodenobiT gamoyeneba da SemdgomSi misi swrafi 
aorTqlebiT warmoiqmneba forebi gamyarebul nakeTo-
baSi.AfarTod iyeneben agreTve airwarmomqmnel da 
qafwarmomqmnel danamatebs, msubuq Semvsebebs da a.S. 
didi mniSvneloba eniWeba struqturaSi forebis 
Tanabar ganawilebas da maT tips.Gganasxvaveben forebis 
or tips: daxuruls da Rias. Uumjobesia nakeTobaSi 
warmoiqmnas wvrili, Tanabrad ganawilebuli, daxuru-
li forebi, radgan maTSi ver aRwevs wyali da swored 
aq axerxebs haeri saukeTesod Seasrulos Tbosaizo-
lacio funqcia. daxurulforebiani struqtura Tavis 
mxriv, ganasxvavebs zemoaRniSnul nakeTobebs bgerasai-
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zolacio nakeTobebisagan, romlebic garkveuli rao-
denobiT Ria tipis forebs Seicaven. Ees principuli 
gansxvaveba mxvedvelobaSi unda iqnas miRebuli, 
vinaidan xSir SemTxvevaSi bgera da Tbosaizolacio 
nakeTobebis  damzadeba erTi da igive nedleulis 
bazaze warmoebs. 
Tanamedrove mSeneblobaSi ZiriTadad ori moTxov-
naa gasaTvaliswinebeli – konstruqciebis saimedoobis 
uzrunvelyofa da maTi masalaTtevadobis Semcireba. 
Aam problemis gadaWra, axali masalebis SeqmnasTan 
erTad, maTi maxasiaTeblebis gaumjobesebis gziTacaa 
SesaZlebeli. aq ki didi mniSvneloba eniWeba am 
maxasiaTeblebis Sefasebis meTodebis srulyofas, 
romelTa saSualebiTac, miRebuli utyuari informa-
ciis safuZvelze, SesaZlebloba mogvecema ufro 
srulad gamoviyenoT betonisa da rkinabetonis 
simtkice da deformaciuli Tvisebebi, maT Soris 
msubuqi betonisac. 
mocemuli naSromi faravnis tbis midamoebis 
perlitisagan msubuqi betonebis miRebis SesaZleb-





Tavi  I 
   bunebriv forian Semvsebebze da msubuq betonebze  
     Catarebuli kvlevebis analitikuri mimoxilva 
 
Cvens mier aRniSnuli iyo, rom Fforian Semvsebebze 
damzadebuli msubuqi betoni gamoiyeneba, rogorc 
SemomzRudav, aseve mzid konstruqciebSi Senoba-nage-
bobebis sakuTari masis Sesamcireblad.Aamitom, simtki-
cesTan erTad am saxis betonebis erT-erTi mniSvne-
lovani maxasiaTebelia misi simkvrivec.Mmsubuqi betonis 
xarisxi da gamoyenebis teqnikur-ekonomikuri efeqturoba 
ganisazRvreba misi zogadi simkvrivisa (moculobiTi 
masa) da simtkicis racionaluri SexamebiT.Aam or 
maxasiaTebelzea damokidebuli Senobebis konstruqcie-
bis masa da zomebi. nakeTobebis zomebis zrda da masis 
Semcireba, rogorc cnobilia warmoadgens samSeneblo-
samontaJo samuSaoebis tempebis zrdisa da mSeneblo-
bis Rirebulebis Semcirebis metad mniSvnelovan 
winapirobas. 
msubuqi  betonis zogadi simkvrive (moculobiTi 
masa), simtkice da sxva Tvisebebi damokidebulia 
gamoyenebuli Semvsebebis saxeze da rig faqtorebze, 
romelTa Soris yvelaze mniSvnelovnad msubuqi 
Semvsebebis marcvlovani Sedgeniloba, Semkvrelisa da 
wylis xarji (wyalcementis fardoba) da betonis 
narevis  gamkvrivebis meTodi gvevlineba. 
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forian Semvsebebs TavianTi struqturis Tavisebu-
rebis gamo, axasiaTebT cementis Cveulebrivi duRabis 
simtkiceze mniSvnelovnad dabali simtkice. Aamitom 
maTi gamoyeneba betonSi iwvevs  simtkicis sagrZnob 
Semcirebas Cveulebriv mZime betonebTan SedarebiT. Ees 
xdeba miT ufro meti xarisxiT, rac metia Semvsebebis 
Semcveloba betonSi da naklebia maTi simkvrive. 
msubuqi betonis simtkiceze did gavlenas axdens 
msxvili foriani Semvsebebis Semcveloba, anu Semvsebis 
koncentracia, e.i. msubuqi Semvsebis moculoba 1m3 
betonSi. Semvsebis koncentraciis gavlena damokide-
bulia misi simtkicisa da duRabis simtkicis 
Tanafardobaze [4]. Cveulebriv, konstruqciul msubuq 
betonSi duRabi sakmarisad maRali simtkicisaa. 
Semvsebis koncentraciis zrda iwvevs betonis 
simtkicis klebas. Bbetonisa da duRabis simtkiceebis 
gansxvavebisas konstruqciul-Tbosaizolacio msubuq 
betonSi, maqsimalur simtkices aRweven Semvsebebis 
garkveuli optimaluri koncentraciisas. 
rac Seexeba sakuTriv cementis qvisa da betonis 
Tvisebebis CamoyalibebaSi gansakuTrebuli roli 
eniWeba mis forianobas. Aamitom am sakiTxis Seswavlas 
didi mniSvneloba aqvs. Fforebi TamaSoben ZiriTad 
rols cementis qvisa betonis garemosTan urTierTqme-
debis dros, gansazRvraven ra masalis iseT Tvisebebs, 
 11 
rogorebicaa: SeRwevadoba, Tbogamtaroba, wyalSTanTqma, 
da a.S. amiT aixsneba is didi interesi, romelic gamo-
xatulia betonis forianobis Seswavlisadmi. kvlevebis 
sfero moicavs forebis warmoSobis meqanizms, maT 
ganawilebas, zomebs, aseve damokidebulebas betonis 
fizikur da meqanikur Tvisebebs Soris [8]. 
msubuqi betonis mniSvnelovani Tvisebaa Tbogamta-
roba, ris safuZvelzec xdeba SemomzRudavi konstruq-
ciebis sisqis gansazRvra. msubuqi betonis Tbogamtaroba 
izrdeba misi simkvrivis zrdis Sesabamisad. msubuqi 
Semvsebis Semcvelobis zrda, misi simkvrivis Semcireba 
iwvevs msubuqi betonis Tbogamtarobis Semcirebas, e.i. 
umjobesdeba misi Tbofizikuri Tvisebebi. amasTan 
erTad mcirdeba betonis simtkicec; amitom unda 
moiZebnos sawyisi masalebisa da betonis Tvisebebis 
iseTi optimaluri Tanafardoba da ise SeirCes 
betonis Sedgeniloba, rom misi CvenTvis sasurveli 
Tvisebebi miRebul iqnes cementis minimaluri xarjiT. 
forian SemvsebebSi mniSvnelovani wyalSTanTqmis 
gamo, betonis narevis cementis duRabidan gamoiwoveba 
wylis nawili. Ees procesi ufro intensiurad 
mimdinareobs betonis narevis damzadebidan 10-15 wuTis 
ganmavlobaSi; amasTan, Semvsebis mier STanTqmuli 
wylis raodenoba damokidebulia betonis narevis 
Sedgenilobaze. igi izrdeba Zvrad narevebSi wyal-
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cementis didi mniSvnelobebisas da mcirdeba xist 
betonSi w/c-is mcire sididisas. Cveulebrivi foriani 
Semvsebebis wyalSTanTqma betonis narevSi 30-50%-iT 
naklebia mis wyalSTanTqmaze wyalSi, radgan pirvelze 
gavlenas axdens cementis wyalSekavebis unari [3]. 
rac ufro metia Semvsebis wyalmoTxovna da xarji, 
miT metia wylis xarji betonis narevis garkveuli 
Zvradobis misaRebad. foriani Semvsebis wyalSTanTqma 
mniSvnelovnad moqmedebs agreTve betonis narevis 
wyalSekavebis unarze, amcirebs sxmuli da Zvradi 
narevebis midrekilebas ganSrevebisadmi da narevebis 
maRali wyalcementis fardobis gamoyenebis saSualebas 
iZleva. Aamas didi mniSvneloba aqvs konstruqciul-
Tbosaizolacio msubuqi betonis misaRebad. 
imis gamo, rom foriani Semvsebebi xasiaTdebian 
meti tencvliT cementis comTan, vidre mkvrivi 
Semvsebebi, zemoqmedebas axdenen misi struqturis 
warmoqmnis procesebze [5]. Ppirvel etapze foriani 
Semvsebebi gamowoven ra tens, xels uwyoben cementis 
qvis ufro mkvrivi da mtkice sakontaqto Sris miRebas. 
meore etapze wylis raodenobis Semcirebisas cementis 
qvaSi cementis hidrataciis gamo, foriani Semvsebebi 
ukan abruneben adre STanTqmul wyals, riTac qmnian 
xelsayrel pirobebs cementis hidrataciis mimdinareo-
bisaTvis da cementis qvaSi amcireben Seklebis movle-
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nebs [4]. Mmsubuqi Semvsebebis zedapiris maRali xork-
lianoba uzrunvelyofs cementis qvisa da Semvsebis 
karg SeWidebas, xolo Semvsebebis mniSvnelovani 
deformaciuloba xels uSlis mikrobzarebis gaCenas. 
yovelive amis Semdeg forian Semvsebebze damza-
debul msubuq betonSi cementis qvas SeiZleba hqondes 
sakmarisi simkvrive da erTgvaroba, rac arsebiTad 
amcires mis SeRwevadobas, riTac izrdeba mdgradoba 
zogierT agresiul garemoSi da Sesabamisad betonisa 
da rkinabetonis konstruqciebis xangamZleoba. 
foriani masalebis Tbogamtaroba sagrZnoblad 
matulobs misi datenianebis SemTxvevaSi, vinaidan 
wylis Tbogamtarobis koeficienti 0,5 kkal/m.0C.sT-ia, 
rac 25-jer aRemateba haeris Tbogamtarobis koefi-
cients [1]. rac Seexeba gayinul wyals, unda aRiniSnos, 
rom misi Tbogamtarobis koeficienti 2 kkal/m.0C.sT-ia, 
anu 4-jer metia, vidre wylis. swored aqedan gamomdi-
nare udides mniSvnelobas iZens tenian garemoSi 
momuSave nakeTobebis dacva datenianebisagan. Tbosa-
izolacio masalebis simtkice kumSvaze sakmaod 
dabalia da icvleba 1-dan 25 kgZ/sm2-mde. SedarebiT 
ufro mtkice masalebi, romelTa simtkicis zRvaria 50, 
75, 100 kgZ/sm2 SesaZlebelia gamoyenebul iqnas, rogorc 
mzidi konstruqciebi; agreTve simtkicis ZiriTadi 
maxasiaTebelia (mTeli rigi nakeTobebisaTvis) simtkice 
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Runvaze. Aaraorganuli masalebisaTvis igi icvleba 4-
dan 20 kgZ/sm2-mde, rogorc eqspluataciisas, aseve 
montaJis da gadazidvis dros [8]. 
nakeTobis datenianeba, romelic haerSi arsebuli 
tenis saSualebiT xdeba, iwvevs aramarto misi 
Tbosaizolacio Tvisebebis daqveiTebas, aramed 
amcirebs mis xanmedegobas. Llogikuria, nakeTobebi, 
romelTac daxuruli forebi gaaCniaT ufro metad 
arian daculi datenianebisagan. danarCeni masalebisa-
Tvis ki wyalSTanTqmis Semcireba erT-erT umniSvnelo-
vanes amocanas warmoadgens. wyalSTanTqmis Sesamcireb-
lad ki saWiroa masalis damzadebisas narevSi Seyva-
nil iqnas sxvadasxva hidrofobuli danamatebi, romlebic 
dRes uxvi raodenobiTaa sxvadasxva ucxouri firmebis 
mier Semotanili samSeneblo bazarze. 
rogorc aRvniSneT, msubuq betonebSi gamoiyeneba 
bunebrivi da xelovnuri foriani Semvsebebi. bunebrivi 
Semvsebebi gvxvdebian fxvieri natexebisa an masiuri 
mTis jiSebis saxiT, romlebic moiTxoven saTanado 
gadamuSavebas (msxvreva, dafqva, gacra da a.S.). 
bunebrivi Semvsebebi warmoSobiT vulkanur da 
danaleq qanebs warmoadgenen. vulkanuri warmoSobis 
bunebriv forian Semvsebebs ganekuTvneba: pemza, vulka-
nuri wida, tufi da sxva. 
pemza:  vulkanuri  warmoSobis  minisebri foriani  
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struqturis qania. wvrilkristaluri, fxvieri, Rrub-
lisebri an boWkovani aRnagobiT, Sedgeba mJave 
vulkanuri minisagan. Ppemza bunebaSi moipoveba TeTri-
nacrisferidan yavisferamde. struqturis mixedviT, 
aseve fizikur-meqanikuri TvisebebiT da geologiuri 
asakiT pemzebi iyofa anisur da liToidur pemzebad. 
anisis pemza ufro foriani masalaa, msubuqia da 
gamoirCeva dabali simtkiciT. igi Sedgeba wvrilbuS-
tulovani Rrublisebri an boWkovani struqturisagan; 
forebis zomebi meryeobs mikronis meaTedebidan 2-3 mm-
mde. liToidur pemzas aqvs ufro mkvrivi agebuleba, 
Wavluri, forovani struqtura. 
pemza mJave qania. igi Sedgeba amorfuli kaJmiwisa-
gan (SiO2) 67-dan 72%-mde, Tixamiwisagan  (Al2O3) – (13-18%) 
da tuteebisagan (5-12%). Nnayari da zogadi simkvriveebi 
pemzis RorRisa meryeobs 400-dan 600 kg/m3-mde, xolo 
qviSis 600-1100 kg/m3-mde. Ees masala ZiriTadad gamoiye-
neba Tbosaizolacio da konstruqciul-Tbosaizola-
cio 10_75 kgZ/sm2 simtkicis (markis) mqone elementebSi, 
romelTa zogadi simkvrive meryeobs 700-dan 1200 kg/m3-
mde, liToiduri pemza gamoiyeneba konstruqciul 
elementebSi markiT 100_300 kgZ/sm2, xolo moculobiTi 
masa ki 1400-1800 kg/m3-mde. 
pemzis sabadoebi farTodaa gavrcelebuli somxeTSi, 
CrdiloeT kavkasiaSi, kamCatkasa da saqarTveloSi. 
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saqarTveloSi pemzis erT-erTi mZlavri sabadoa 
dmanisis raionSi. igi Ria-ruxi ferisaa, misi foria-
noba 40%-ia, zogadi simkvrive 500kg/m3; qimiuri Sedgeni-
loba %-obiT: SiO2 - 61; Al2O3 – 20; Fe2O3 – 3; CaO – 3; MgO – 
0,98; SO3 – 0,85; K2O + Na2O – 3; n.n.n – 6%. Mmisi gamoyenebiT 
SeiZleba miviRoT 900 – 1100 kg/m3 zogadi simkvrivisa 
da 5 – 10 mpa simtkicis konstruqciul-Tbosaizolacio 
msubuqi betonebi. Ppemza bunebaSi gvxvdeba qviSis, 
RorRis da ufro msxvili natexebis saxiT.  
vulkanuri wida
vulkanuri widis didi sabadoebia saqarTveloSi: 
axalqalaqis, ninowmindis, borjomis da walkis 
raionebSi. maTi maragi Seadgens 200 mln m3-s.  okamis 
vulkanuri widis  qimiuri Sedgeniloba %-iT aris: 
SiO2 - 53; Al2O3 – 14; Fe2O3 – 11; CaO – 7; MgO – 4; SO3 – 0,78; K2O 
+ Na2O – 3; n.n.n – 2,02%. forebis zomebi 0,01-dan 3 mm-mdea, 
saerTo forianoba 50-65%. vulkanuri widis qviSis 
: warmoadgens amofrqveuli Txevadi 
magmis swrafi gacivebis produqts. igi foriani qania, 
romelic Sedgeba vulkanuri minisagan, feriT nacris-
feridan Sindisferamde. bunebaSi gvxvdeba qviSis, 
RorRis da didi lodebis saxiT, romelTa gadamuSaveba 
warmoebs nawilobrivi msxvreviTa da daxarisxebiT. 
struqtura ZiriTadad msxvilmarcvlovania. zogadi 
simkvrive qviSisa 600 – 1200 kg/m3, RorRisa – 400 – 900 
kg/m3, forianoba 40-60%-ia. 
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WeSmariti simkvrivea 2.61 g/sm3, zogadi simkvrive 950-1100 
kg/m3; RorRis WeSmariti simkvrivea 2.61 g/sm3, zogadi 
simkvrive 600-800 kg/m3, forianoba 50%, wyalSTanTqma 
22-27%, darbilebis koeficienti – 0,8. vulkanur widaze 
damzadebuli konstruqciul-Tbosaizolacio da konst-
ruqciuli betonebis klasi B15-35-mdea, zogadi 
simkvriviT 1300-1650 kg/m3. 
vulkanuri tufi
qimiuri Sedgenilobis mixedviT tufebi ganekuTvne-
bian mJave an saSualo jiSebs: maTi Sedgenilobaa: 
kaJmiwa (SiO2) – 61-67%, Tixamiwa (Al2O3) – 14-17%, R2O – 5-8%; 
bolnisis tufi yviTeli feris ZarRviani da laqovani 
qania, xolo TeZamis tufi ki Ria nacrisferi da Ria 
mwvane ferisaa. gamoiyenebian gare mopirkeTebisaTvis. 
sakedle mosapirkeTebeli qvis  gamosavali mTliani 
masividan Seadgens 40%-s, xolo danarCeni 60% 
SeiZleba gamoyenebul iqnas, rogorc msubuqi Semvsebi.         
 – foriani vulkanuri warmoSobis 
qania, romelic Camoyalibebulia vulkanuri ferflis 
da wvrili, monatexi masalebis SecxobiT da cemen-
taciiT maRal temperaturaze. saqarTveloSi tufi 
gavrcelebulia bolnisis raionSi, aseve cnobilia 
TeZamis tufi. tufis Zalian didi sabadoebia somxeTSi, 
romelic daaxloebiT 2 miliardi m3-is tolia. aqedan 
mTels msoflioSi ganTqmuli mosapirkeTebeli masalaa  
artikis tufi. cnobilia aseve anisis tufi da sxva. 
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bolnisis tufis RorRis nayari zogadi simkvrivea 
950-1200 kg/m3, xolo qviSisa 1100-1400 kg/m3, TeZamis 
tufis nayari simkvrivea 1000-1300 kg/m3,  xolo qviSisa 
1200-1400 kg/m3. tufis simtkicis zRvari kumSvisas 
Seadgens 5-25 mpa, Tbogamtaroba 0,35 vt/m0C. 
naleqi warmoSobis qanebidan SeiZleba gamoiyos 
foriani kirqvebi, niJarqvebi; kaJmiwovani qanebi: 
spongoliti, alevoriti. Aam qanebis zogadi simkvrive 
Seadgens 800-1400 kg/m3, simtkicis zRvari kumSvisas 2,5-
15 mpa, struqtura – marcvlovani da wvrilforovania. 
xelovnur forian Semvsebebs miekuTvneba: keramziti, 
agloporiti, Termoliti, widis pemza, afuebuli per-
liti da sxva, romlebic miiRebian saTanado nedleu-
lis Termuli damuSavebis Sedegad. xelovnuri foriani 
Semvsebebi gamoirCevian ufro maRali xarisxiTa da 
Tboteqnikuri maCveneblebiT, vidre bunebrivebi, rac 
iZleva maTi efeqturad gamoyenebis saSualebas. 
keramziti da misi nairsaxeobani (Sungiziti, 
nacrovani xreSi, Tixanacriani keramziti, afuebuli 
argiliti da sxva). isini miiRebian qviSa-Tixovani mTis 
jiSebisagan momzadebuli granulebis afuebiT. 
Termoliti miiReba diatomitis, trepelis da 
opokis, aseve sxva amorfuli kaJmiwovani jiSebis 
RorRis gamowviT afuebis gareSe. 
agloporiti foriani, natexovani masalaa, romelic  
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miiReba Tixis jiSebisa da naxSiris Ziebis, gadamuSavebis 
da wvis Semdgomi narCenebis (wida, nacari, maRaros 
madnebi da sxva) SecxobiT saaglomeracio manqanebSi. 
widis pemza warmoiqmneba metalurgiuli da qimiuri 
warmoebis nadnobebis widebis forizaciis Sedegad. 
granulirebuli widebi  miiReba metalurgiuli da 
qimiuri mrewvelobis widebis swrafi gacivebiT.  
afuebuli perliti da obsidiani
qviSa – wvrili, foriani, anu qviSebi 1,25mm-ze 
naklebi zomis marcvlebiT, msxvili qviSebi 1,25-dan 
5mm-mde zomis marcvlebiT. 
 - fxvieri foriani 
masalaa, romlebic miiReba damsxvreuli wyalSemcveli 
vulkanuri minebis afuebiT. 
marcvlis formiT da zedapiruli TvisebebiT 
xelovnuri Semvsebebi iyofian: forian xreSad, 
romelsac aqvs momrgvalebuli forma da Semodnobili 
zedapiri (keramziti, nacris xreSi) da forian 
RorRad, romelic miiReba natexi masalis damsxvreviT 
(agloporiti, widis pemza, saTbobis wida da sxva). 
foriani Semvsebi miiReba an gamomwvari, natexi 
masalis msxvrevis Sedegad, maSin mas aqvs arawesieri, 
kuTxovani forma, anda xelovnuri qviSis gamowviT. Aam 
SemTxvevaSi marcvlebs aqvs momrgvalebuli forma. 
marcvalTa sididis mixedviT xelovnuri foriani 
Semvsebebi iyofian Semdeg fraqciebad: 
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msxvili Semvsebi (foriani RorRi an xreSi) – 5-10, 
10-20 da 20-40 mm zomis marcvlebiT.  
mSral mdgomareobaSi foriani Semvsebi nayari 
zogadi simkvrivis (moculobiTi masis) mixedviT iyofa 
Semdeg markebad: 100, 200, 250, 300, 350, 400, 500, 600, 700, 
800, 1000, 1200, 1400. 
xelovnur forian Semvsebebs waeyeneba mTeli rigi 
moTxovnebi xreSis an RorRis marcvlovani Sedgeni-
lobis, simtkicis, SemvsebSi sxva minarevebis ar arse-
bobis da sxv. mimarT. 
foriani Semvsebebi (RorRi, xreSi) simtkicis 
mixedviT iyofa Semdeg markebad: 25, 35, 50, 75, 100, 125, 
150, 200, 250, 300, 350. 
forian Semvsebebze damzadebul msubuq betonebSi 
Semkvrelad ixmareba ZiriTadad portlandcementi, 
swrafmyarebadi cementebi, pucolaniani da widaport-
landcementebi. sasurvelia 300 markaze meti simtkicis 
cementebis gamoyeneba. SesaZlebelia gamoyenebul iqnan 
sxva Semkvrelebic aranakleb 200 kg/sm2 aqtiobiT. 
upiratesoba unda mieniWos maRali aqtiurobis 
mqone Semkvrelebs, radgan maTi xmarebis dros 
mcirdeba cementis xarji, rac iwvevs agreTve betonis 
zogadi simkvrivis klebas. wyliT gaJRenTil mdgoma-
reobaSi miwiszeda konstruqciebisaTvis, romlebic ar 
iyinebian, samSeneblo normebi da wesebi iTvaliswinebs 
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Semkvrelis minimalur raodenobas 1m3 betonSi: armi-
rebuli konstruqciebisaTvis 225 kg, xolo araarmire-
bulisaTvis 200 kg. 
msubuqi betonis Sedgenilobis daproeqtebis dros 
aucileblad unda iqnas gaTvaliswinebuli yvela is 
piroba, romelic moeTxoveba betonebs: (moculobiTi 
masa) zogadi simkvrive, simtkice kumSvaze da gaWimvaze, 
Sekleba da cocvadoba datvirTvis qveS, yinvagamZleoba 
da sxva. erTdroulad betonis es Sedgenilobebi unda 
akmayofilebdes iseT moTxovnebs, rogoricaa dozirebisa 
da masalaTa damuSavebis simartive, narevis advil-
Cawyobadoba dabetonebis dros, narevis erTgvaroba da 
a.S. 
adgilobriv Semvsebebze betonis Sedgenilobis 
angariSis dros da samuSaoebis warmoebis mocemul 
pirobebSi, uzrunvelyofil unda iqnas betonis 
maqsimaluri Semkvriveba umciresi zogadi simkvriviTa 
da cementis minimaluri xarjiT. 
msubuq Semvsebebze damzadebul betonebs ara Tu 
gaaCniaT is Tvisebebi, romlebic aqvT mZime betonebs, 
aramed xasiaTdebian rigi upiratesobebiT – mcire 
zogadi simkvriviT, Tbogamtarobis dabali koeficien-
tiT, bgeraizolaciiT da sxva. 
msubuq Semvsebebs garda keramzitisa, rogorc wesi, 
aqvT dakuTxuli forma da ganviTarebuli zedapiri, 
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rac betonis narevs aZlevs sixistes da araadvil-
Cawyobads xdis mas. xolo dRevandel pirobebSi 
saWiro advilCawyobadobis misaRwevad  qviSisa da w/c-
is fardobis gazrdasTan erTad viyenebT sxvadasxva 
hidrofobur da maplastificirebel danamatebs. Tana-
medrove maplastificirebeli danamatebis gamoyeneba 
friad mizanSewonilia, radgan cementis xarjis gazrda 
ekonomikurad gaumarTlebelia. Ggarda amisa, am Ronis-
Ziebas mivyavarT betonis Seklebis deformaciisa da 
zogadi simkvrivis gazrdamde; Warbi wylis damateba ar 
aris sasurveli, radgan es iwvevs betonis simtkicis 
Semcirebas, ganSrevebas da Seklebis deformaciebis 
zrdas. 
rogorc ukve aRiniSna, saqarTveloSi foriani Semv-
sebebis didi maragia, romelic ganlagebulia 
axalqalaqis, ninowmindis, borjomis, walkisa da 
cxinvalis raionebSi. agreTve unda aRiniSnos perlitis 
didi maragi faravnis tbis midamoebSi, bolnisis da 
TeZamis tufis sabadoebi. es Semvsebebi qimiuri Sed-
genilobebis da fizikur-meqanikuri maxasiaTeblebis 
mixedviT savsebiT misaRebia msubuqi betonis sawar-
moeblad. cxril 1.1-Si moyvanilia vulkanuri warmoSo-
bis zogierTi nedleuli masalis qimiuri Sedgenilo-
bebi.  
miuxedavad  zemoT  aRniSnuli  sabadoebis  simrav- 
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cxrili 1.1 
vulkanuri warmoSobis zogierTi qanis  
qimiuri Sedgenilobebi 
       Qqimiuri 
       Sedgenilob. 
 N 
nedl.%-Si 
































54 18 3,34 9,7 3,96 2,68 2,24 0,53 4,84 
saRamos vulkanuri 
wida 
56 18 6,95 6,4 4,2 4,71 _ 2,23 1,28 
bolnisis tufi 72 16 3,92 1,22 1,7 0,91 _ _ 3,87 
TeZamis tufi 74 15 3,67 2,74 0,95 0,87 _ _ 2,57 
faravnis perliti 67 19 1.38 0,68 0,93 4,44 1,7 0,8 3,89 
 
lisa, Cvens qveyanaSi mSeneblobis mzardi tempebidan 
gamomdinare moTxovnebi msubuq betonze sagrZnoblad 
gaizarda. aRsaniSnavia, rom sazRvargareT warmoebuli 
betonebis 70-80% msubuqi betonebis klass miekuTvneba. 
saerTo evropuli standartebi moiTxoven Tboteqni-
kuri normebis dacvas da SemomzRudav da gadaxurvis 
konstruqciebSi Tbobgerasaizolacio masalebis farTo 
gamoyenebas. droTa ganmavlobaSi analogiuri standar-
tebi SemoRebuli iqneba saqarTveloSic. dRevandel 
mSeneblobaSi msubuq forian Semvsebebze damzadebuli 
msubuqi betonebi Zalian mcire raodenobiT gamoi-
yeneba. arada saqarTveloSi, rogorc zemoT aRvniSneT 
aseTi nedleulis sakmaod didi maragebia. erT-erTze 
Cvenc SevaCereT yuradReba. Ees naSromi swored 
perlitis gamoyenebas Seexeba mSeneblobaSi. 
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Tavi  II 
faravnis perlitis zogadi daxasiaTeba, afuebadoba, 
afuebuli perlitis bazaze miRebuli Semvsebebis 
gamoyenebis SesaZlebloba msubuq betonebSi 
  
2.1. perlitis zogadi daxasiaTeba. perlitis afueba. 
perliti, lavis gacivebis Sedegad warmoqmnili, 
yvela magmuri qanis msgavsad, minisebri agebulebisaa. 
im SemTxvevaSi, roca lavis gacieba xdeboda didi xnis 
ganmavlobaSi, Tanabarzomierad, maSin lavis mdore 
gamokristalebis Sedegad warmoiSveboda bazalti, 
andeziti, diabazi da sxva analogiuri tipis qani. 
xolo Tu gacieba mimdinareobda Zalze swrafad da 
Tanac magma umTavresad kaJmiwian minerals Seicavda, 
miiReboda vulkanuri mina, e.w. perlituri qani. 
qanSi Semavali wylis raodenobisa da struqturis 
mixedviT vulkanuri minebi iyofa sam jgufad: 
1. obsidiani – (laT. Obsidianus – vulkanuri mina) 
Seicavs 1%-mde wyals, kristalebisagan sruliad 
Tavisufalia, qani muqi ferisaa, niJarisebria, 
gadanatexebSi misi wibo maxvili da mWrelia. 
2. pexSteini – Seicavs 10%-mde araTanabarzomierad 
ganawilebul wyals da sawyisi kristalizaciiTa 
da fisismagvari brwyinvalebiT xasiaTdeba. 
3. perliti – vulkanuri warmoSobis mTis mJave qania. 
Mmisi struqtura boWkovania; aqvs TeTri, mwvane, 
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Savi, moyavisfro Seferiloba da SesaZloa gadak-
ravdes yviTeli da nacrisferi. igi Seicavs 1-5% 
qimiurad bmul wyals, miniseburi, amorfuli wyobisaa. 
Mminisebri masa qanSi ganlagebulia ise, TiTqos 
qani burTebisa da niJarebisagan Sedgebodes. Qqanis 
aseTi wyoba aixsneba amorfuli lavis swrafi 
gaciebiT da gamagrebiT. warmoSobili bzarebis 
gamo perliti bunebrivi gamofitviT iSleba 
margalitismagvar mbrwyinav zedapirian burTule-
bad. swored aqedan warmoiSva misi saxelwodebac – 
perliti franguli sityvaa (les perles)  da margalits 
niSnavs. 
xelovnuri foriani Semvsebebis warmoebis procesSi 
SesaZlebelia maTi forianobis, simtkicis da sxva 
Tvisebebis Secvla Termuli damuSavebiT. Semvsebebis 
damzadebisas mimarTaven nedleulis forizaciis oTx 
ZiriTad meTods: 
1. sawyisi kazmis winaswari aqafeba; 
2. organuli danamatebis an minarevebis amowva; 
3. sawyisi kazmis afueba piroplastikur mdgomareobaSi; 
4. nadnobis afueba airisebri an orTqlisebri pro-
duqtebiT. 
keramziti: miiReba danaleqi Tixovani qanebis afuebiT 
gamowvisas; garda amisa iyeneben metamorful qanebs: 
Tixovan fiqlebs, argilitebs da sxva. ganasxvaveben 
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keramzitis miRebis sam teqnologiur xerxs: mSrals, 
plastikurs da svels. Aafuebis koeficienti warmoad-
gens keramzitis afuebuli granulis moculobis 
Sefardebas Tixis nedleulis mSral granulasTan 
gamowvamde (granulis gamowva xdeba 1050_12000C tempe-
raturaze): 
nkaf VVK =  
Kaf= Vk/Vn; 
sadac −kV keramzitis afuebuli granulis moculobaa; 
       −nV nedleulis mSrali granulis moculoba 
gamowvamde. 
agloporiti foriani, natexovani masalaa, romelic 
miiReba Tixis jiSebisa da naxSiris Ziebis, 
gadamuSavebisa da wvis Semdgomi narCenebis SecxobiT 
(wida, nacari da sxva) saaglomeracio manqanaSi. 
afuebuli vermikuliti wvrilmarcvlovani foriani 
masalaa. igi qarsis nairsaxeobaa da rkina-magniumis 
hidroalumosilikatia; Seicavs 8-18%-mde qimiurad 
bmul wyals. vermikuliti SedarebiT rbili qania da 
xasiaTdeba maRali cecxlmedegobiT. 
afuebuli perliti da obsidiani – foriani fxvieri 
masalaa, romelic miiReba damsxvreuli wyalSemcveli 
vulkanuri minebis afuebiT. sakuTriv qani, perliti 
absoluturad usafrTxoa adamianis janmrTelobisa-
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Tvis; dasamuSaveblad advilia; ar lpeba, ar iwvis, 
wyalmedegia; misi nairsaxeobebia: obsidianuri (obsi-
dianis minareviT), sferolituri (mindvris SpatiT), 
fisovani (Sreuli agebulebiT) da sxva. teqsturi 
niSniT gamoyofen: masiur, zolian da pemzis perlits. 
nedleulis mopoveba warmoebs karierSi, rac iTvalis-
winebs mis damsxvrevas da fraqciebad dayofas. 
vulkanuri minebis Sedgeniloba da Tvisebebi did gav-
lenas axdenen maTi afuebis teqnologiur parametrebze. 
perlituri qanebis afueba xdeba maTi gaxurebiT 
piroplastikur mdgomareobamde; e.i., roca airovani 
faza daZlevs nadnobis blant winaaRmdegobas. piro-
plastikuri procesis dros perlitisgan gamoiyofa 
struqturulad SekavSirebuli wyali.Aam dros procesSi 
monawileoben qanis forebSi arsebuli airebic (Jangbadi, 
wyalbadi, azoti, naxSirmJava airi, naxSirorJangi, 
heliumi, neoni, argoni da sxva), romlebic piroqimiuri 
reaqciebis dros gareT gamodian. Pperlituri qani, 
romelic 2_8%-is odenobiT wyals Seicavs, saWiroebs 
orstadiur damuSavebas: pirvelad 250-4500C-mde gaxure-
bisas gamoidevneba wylis Warbi nawili, e.i. mimdina-
reobs qanis e.w. Tburi momzadeba. winaswari Tburi 
momzadeba icavs perlits daskdomisagan, gamowvis 
dros. Warbi wylis mocilebis Semdgom, SeiZleba 
miviRoT winaswar gansazRvruli Tvisebebis mqone 
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foriani Semvsebi.Nnedleulis Tburi momzadeba aumjo-
besebs Semvsebis granulometrul Sedgenilobas, xels 
uwyobs msxvili fraqciis wilis gazrdas da a.S. 
Tburi damuSavebis Semdeg warmoebs perlitis gamowva 
da afueba. narCeni wylis optimaluri Semcveloba, 
romelic ganapirobebs mis efeqtur afuebas, sxvadsxvaa 
sxvadasxva adgilmdebareobis perlitebisaTvis da 
icvleba 0,8-dan 3%-mde masis mixedviT.Pperlitis 
orstadiuri gamowva uzrunvelyofs Rumelis ufro 
stabilur muSaobas da zrdis mis mwarmoeblobas. 
perlitis Tvisebebidan gamomdinare, misi afuebis 
temperatura did farglebSi – 760-dan 12300C-mde, xolo 
afuebis dro aTeuli wamebidan 4-5 wuTamde meryeobs. 
Aam maxasiaTeblebis mixedviT erT-erTi saukeTeso 
maCveneblebi gaaCnia faravnis perlits. Mmisi afuebis 
temperaturaa 900 - 11000C-ia. am dros darbilebul 
masaSi warmoiqmneba wvrili buStukebi – nedleuli 
iSleba 0,14-20 mm zomis marcvlebad. afuebis dro 10-
20wm-dan 1-2wT-mdea. Aafuebis koeficienti 12_15-ia. zogi 
saxis perlitSi gvxvdeba kvarcis, plagioklazis, 
qarsis da sxv. saxis Canawinwklebi. Aamgvari CanarTebis 
raodenoba perlitovan qanebSi xSirad 50%-sac ki 
aRwevs. dadgenilia, rom maTi raodenoba 25%-ze zeviT 
mniSvnelovnad auaresebs afuebuli perlitis xarisxs.  
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afuebuli perlitis miRebis teqnologia martivia: 
warmoebs mopovebuli nedleulis msxvreva, fraqcioni-
reba da gamowva. Mmtveri, rogorc Tanmdevi narCeni 
SeiZleba gamoyenebul iqnas portlandcementis hidrav-
likur danamatad; kir-perlitovani, TabaSir-perli-
tovani Semkvrelebis dasamzadeblad da sxv. 
perlitis Termuli damuSaveba xdeba ori tipis 
RumelebSi: 
1) vertikalur SaxturSi, sadac miiReba mxolod 
perlitis qviSa, zomiT 2,5 mm-mde; 
2) mbrunav horizontalurSi, sadac miiReba perlitis 
RorRi (sisxo 20-mm-mde) da perlitis qviSa, zomiT 
5mm-mde. 
amgvarad, horizontalur mbrunav RumelSi SeiZleba 
miviRoT msubuqi Semvsebi samSeneblo betonebisaTvis 
(perlitis qviSa da RorRi) da TboizolaciisaTvis 
(perlitis qviSa). 
naxevrad sawarmoo pirobebSi, `mduRare Sris~ 
principiT momuSave RumelebSi SesaZlebelia 10mm-mde 
sisxos perlitis RorRisa da 5mm-mde sisxos qviSis 
miReba. Llaboratoriul pirobebSi, ki baroTermuli 
meTodiT aseve miiReba afuebuli perlitis Semvsebi. 
nedleulis Tburi damuSaveba warmoebs mbrunav, 
dolur, saSrob RumelebSi. Aam tipis saSrobebi muSao-
ben nakadsawinaaRmdego principiT: perliti itvirTeba 
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RumelSi sakvamuris mxridan, airebis moZraobis 
sawinaaRmdegod. Rumelis sigrZea 6,6m, Siga diametri 
0,75m, daxris kuTxe horizontaluri sibrtyisadmi 
Seadgens 20; Rumeli akeTebs 4 bruns wuTSi. mas 
SeuZlia gadaamuSavos 1500kg nedleuli erTi saaTis 
ganmavlobaSi. perlitis narCeni tenianoba gamoSrobis 
Semdeg Seadgens 2_3%-s. 
perlitis qviSas ZiriTadad Saxtur RumelebSi 
gamowvaven; xolo calkeul SemTxvevebSi (rusTavi, 
yazani) mbrunav RumelebSi. Saxtur RumelebSi perliti 
gamoiwveba Setivtivebul mdgomareobaSi: masalis 
nawilakebi gaxurebuli airis aRmavali nakadis mier 
afuvdebian da waritacebian ciklon-klasifikatorebis 
sistemaSi.Uufro gavrcelebulia amonagi Saxturi 
Rumelebi.  
Saxturi da mbrunavi Rumelebis maCveneblebi 
perlitis afuebuli qviSis mwarmoeblobis mixedviT 
TiTqmis erTnairia. Tumca Saxturma Rumelebma meti 
gavrceleba hpova maTi konstruqciuli siadvilis da 
eqspluataciaSi, saimedoobis gamo. 
perlitis RorRis gamowva xorcieldeba mxolod 
horizontalur, pirdapiri dinebis mbrunav RumelebSi. 
Rumelis muSa sivrceSi damontaJebulia ori frqvevana. 
erTi frqvevanas RerZi ganTavsebulia doluras RerZis 
gaswvriv, xolo meoresi am RerZisadmi garkveuli 
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kuTxiT. frqvevanebi muSaoben bunebriv airze, dizelis 
sawvavze an mazuTze. masala, Tburi momzadebis Semdeg, 
miewodeba Rumels, pirdapir maqsimaluri temperaturis 
zonaSi.Pperlitis wvrili fraqcia male fuvdeba sawvavis 
alSi, namwvi airebis moqmedebiT gadadis pnevmotrans-
portis sistemaSi da am gziT gamoitaneba gareT. 
msxvili granulebi fuvdebian Rumlis gaswvriv gadaad-
gilebiT ganmtvirTi torsisken moZraobisas.Aaqedan ki 
pnevmotransportiT miewodebian dolur cxavebs. 
dafraqciebuli Pperliti Semdeg Tavsdeba bunkerebSi. 
Rumelebis saSualo mwarmoebloba perlitis RorRis 
SemTxvevaSi, Seadgens 2,8 m3/sT-s, xolo qviSisa 4,1 
m3/sT-s.  
rogorc zemoT iyo aRniSnuli, arsebobs afuebuli 
perlitis warmoebis sxvadasxva teqnologiuri sqemebi, 
romlebic erTmaneTisagan gansxvavdebian sawarmoo 
simZlavriTa da gamoyenebuli saqarxno aRWurvilobiT. 
ZiriTadad ki warmoebis principi TiTqmis yvelgan 
erTnairia da moicavs Semdeg sawarmoo etapebs: 
nedleulis momzadeba, winaswari Sroba, gamowva-
afueba, daxarisxeba da SefuTva. 
qvemoT nax. 2.1-ze warmodgenilia afuebuli perli-
tis qviSis warmoebis teqnologiuri sqema, romelic 
naTel warmodgenas iZleva perlitis afuebis saerTo 
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principze. Gganxiluli tipis sawarmos mwarmoebloba 
Seadgens 50-100 aTas m3-s weliwadSi. 
 
Nnax. 2.1. afuebuli perlitis qviSis warmoebis 
teqnologiuri sqema: 
   1 – bunkeri; 2 – mkvebavi; 3 – konveierTa sistema; 4 – konveierTa  
   sistema; 5 – xidura amwe;   6 – mimRebi Zabri;   7 – firfitovani  
   transportiori; 8 – cxavi; 9 – ybiani samsxvrevela; 10 – lenturi  
   transportiori; 11 – lilvakebiani samsxvrevela; 12 – elevatori;   
   13 _ cxavi; 14 – gamosaSrobi Rumeli; 15 _ gamwmendi doluri  
   Rumeli; 16 – lenturi transportiori; 17 – lenturi  
   transportiori;  18 – elevatori; 20 – mkvebavi bunkerebi;  
   21 – doluri Rumeli; 22 – gamwmendi mowyobiloba; 23 – Saxturi  
   Rumeli; 24 – ventilatorebi; 25 – separatorebi; 26 _ samarage  
   silosebi. 
 
nedleulis momzadebisMsawarmoo operaciebia: damsx-
vreva, daxarisxeba da winaswari Tburi momzadeba: 
qarxnis teritoriaze avtoTviTmcleliT Semoziduli 
perliti iyreba mimReb bunkerSi; Semdeg mkvebaviTa da 
konveierTa sistemiT grovdeba nedleulis sawyobSi; 
 33 
sawyobidan ki 5-toniani xidura amwiT itvirTeba mimReb 
ZabrSi; firfitovani transportioriT icxrileba da 
imsxvreva ybebian da CaquCebian samsxvrevelaSi; Semdeg 
igi lenturi transportioriT miewodeba lilvakebian 
samsxvrevelas, imsxvreva ufro wmindad da elevato-
riT tardeba cxavSi; Tu nedleuli xasiaTdeba maRali 
tenianobiT (10%-ze meti), maSin cxavSi gatarebamde 
unda gaSres. amisaTvis gamoiyeneba gamwmend mowyobi-
lobiani doluri Rumeli, saidanac perliti cxavs 
miewodeba lenturi transportiorebis sistemiT.  
gacxrilva xdeba ise, rom warmoebis Semdegi etapi-
saTvis miRebul iqnas perliti 0,5 _ 2,5 mm fraqciiT. 
ufro wvrilmarcvlovani perliti mosaxerxebeli ar 
aris, radgan miRebuli saboloo produqti mZimea, 
xolo ufro msxvilmarcvlovani ki – iZleva araTana-
barzomierad afuebul produqts. 
damsxvrevis Semdeg warmoebs nedleulis Tbomomza-
deba. Ees saWiroa im SemTxvevaSi, rodesac igi Seicavs 
5%-ze met qimiurad bmul wyals. Tbomomzadeba xdeba 
Semdegnairad: damsxvreuli da cxavSi gacxriluli 
perliti elevatoriTa da reversuli transportioriT 
iyreba mkvebav bunkerebSi, iqidan ki vibraciuli 
mkvebaviT miewodeba Tbomomzadebis dolur Rumels, 
sadac perlitis 450 – 5000C-mde gaxurebiT gamoidevneba 
masSi Semavali qimiurad bmuli wylis nawili. Aam 
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Rumels aqvs misgan gamomavali, gadamuSavebuli airebis 
gamwmendi mowyobiloba, romelic iWers airis mier 
watacebul mkvriv nawilakebs da abrunebs maT mkvebav 
bunkerSi. 
Tbomomzadebis Semdeg xdeba perlitis gamowva – 
afueba. amisaTvis gamomSrali masala Tburi momzade-
bis Rumelidan daxrili mkvebaviT itvirTeba gamosawvav 
Saxtur RumelSi. specialuri ventilatorebiT Sei-
Wirxneba haeri, sadac igi Tbeba 4000C-mde da aitacebs 
perlits Rumlis zeda nawilSi (gamowvis zona). iq 
perliti fuvdeba 900-11000C temperaturaze, fuvdeba da 
specialuri milgayvanilobiT waritaceba, tardeba 
separatorebSi, sadac separirdeba da calkeul fraq-
ciebad iyreba afuebuli perlitis samarage silosebSi. 
gamosawvavi RumelebisaTvis sawvavad gamoiyeneba 
solaris zeTi, mazuTi an maTze ukeTesi xelovnuri an 
bunebrivi sawvavi airebi. Rumelebis marTva xdeba 
centraluri samarTavi pultidan. Pperlitis afueba 
maqsimalur temperaturaze Zalze swrafad xdeba: 3-5 mm 
fraqciis perliti fuvdeba 15 wamSi, ufro msxvili 30-
60 wamSi da perlitis gamowvis mTliani ciklis 
xangrZlivoba 3-5 wuTs ar aRemateba. 
afuebuli perlitis sawarmoebSi yvela satransporto 
mowyobiloba, bunkerebi da maTi sadinarebi gulmod-
gined unda iyos hermetizebuli. sawarmo uzrunvelyo-
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fili unda iyos mZlavri saventilacio qseliT. Tu 
perlitis asafuebeli ganyofileba warmoadgens  per-
litisa da misi nakeTobebis msxvil sawarmoSi Semaval 
saamqros, maSin silosebidan afuebuli masala 
miewodeba perlitbetonsarev kvanZs pnevmotranspor-
tioriT.Aafuebuli perlitis damamzadebeli qarxnebidan 
ki misi miwodeba momxmareblisaTvis, rogorc wesi, 
unda xdebodes tariT; amisaTvis gamoiyeneba oTxmag-
feniani kraft-qaRaldis tomrebi. Pperlitis transpor-
tireba nayar mdgomareobaSi dauSvebelia, radgan 
simsubuqis gamo igi haerSi ifanteba. Mmisi Senaxva 
unda moxdes daxurul sawyobebSi da daculi unda 
iyos datenianebisagan. 
ganvixiloT CvenSi ufro metad gavrcelebuli 
Saxturi Rumeli. Mmisi muSaobis sqema naCvenebia nax. 
2.2-ze. 
Saxturi tipis Rumelebidan umTavresad gamoiyeneba 
НИИСМИ ПУ-10М tipis Rumeli. igi Sedgeba ori 
seqciisagan. Ggamowva – afuebis qveda seqcias aqvs erT-
maneTze midebuli ori wakveTili konusis forma. zeda 
seqcia cilindrulia. Oorive seqcia ormagkedliania. 
Siga kedeli amoyvanilia cecxlgamZle masalisagan. 
qveda seqciis kedlebs Soris moZraobs wyali ked-
lebis gasacieblad. zeda seqciis kedlebis gacieba 
 36 
xdeba haeriT; winaswar momzadebuli gamosawvavi 
perliti RumelSi iyreba 
sxvadasxva simaRleze 
mowyo-bili ZabrebiT. 
Cayris done damokidebulia 
gamosawvavi perlitis 
saxeobaze da mom-zadebis 
xarisxze. perliti, 
romelic SedarebiT Znelad 
fuvdeba, RumelSi iyreba 
qveda Zabridan, xolo rome-
lic iolad fuvdeba – zeda 
Zabridan. RumelSi Catvir-
Tuli perliti moZraobs 
qvemoT da xvdeba, zemoT 
swrafad moZrav airs, aita-
ceba mis mier da Sewonil mdgomareobaSi swrafad fuv-
deba. Rumeli mcire zomisaa: misi simaRle Seadgens 500 
sm-s, cilindruli nawilis Siga diametria 50 – 60 sm, 
konusuri nawilisa viwro yelSi – 30 sm; qveda seqciis 
kedlis gacivebisaTvis wylis xarji Seadgens 1500 
l/sT-s; zeda seqciisaTvis saTbobis xarji Txevadi 
sawvavis gamoyenebisas aris 350 m3/sT, xolo sawvavi 
airis gamoyenebis SemTxvevaSi – 900 m3, Rumelis 
saaTuri mwarmoebloba misi zomebis mixedviT 12-16 m3-
nax. 2.2. perlitis gamosawvavi  
      Saxturi Rumeli 
1 – haeri; 2 – wyali; 3 – nedleuli;  
4 – sacecxluri; 5 – doli;  










ia. Saxturi Rumelebi, rogorc wesi gamoiyeneba 
perlitis afuebuli qviSis warmoebaSi. 
horizontaluri mbrunavi Rumeli aris erTdoliani 
an ordoliani. umTavresad gamoiyeneba erTdoliani 








nax. 2.3.  mbrunavi dolisebri Rumelis sqema 
1 – asafuebeli granulebis CatvirTva; 2 – mbrunavi Rumeli;  
   3 – frqvevana; 4 – afuebuli perliti; 5 – cxeli airebis nakadi. 
  
Rumeli warmoadgens 40-75 m sigrZis, 2,5-5 m dia-
metris liTonis cilindrul dols. Rumelis sigrZis 
gazrdiT mcirdeba sawvavis xarji, magram gamosawvavi 
masis nayari simkvrive izrdeba. Rumeli Signidan 
amogebulia cecxlgamZle aguriT. Rumelebs ageben 
daaxloebiT 30 daxriT horizontaluri RerZis mimarT; 
igi nela moZraobs Tavisi RerZis garSemo (1-2 br/wT); 
asafuebeli granulebi, romlebic miewodeba zeda 
bolodan, misi brunvisas TandaTanobiT gadaadgildeba 






Txevadi an airisebri saTbobis Sesafrqvevad. Mmbrunavi 
doli muSaobs winaaRdgeniT principze: daumuSavebeli 
granulebi gadaadgildebian ra cxeli airebis nakadis 
sawinaaRmdego mimarTulebiT, cecxlovani alis 
zonaSi iwyeben afuebas. granulebi RumelSi  yovndeba 
saSualod 45 wuTs.  
50m sigrZis Rumelis teqnologiuri procesi SeiZ-
leba daiyos oTx zonad: Srobis, gaxurebis, afuebis 
da gamyarebis. Sroba mimdinareobs 11 m sigrZeze, sadac 
xdeba Tavisufali tenis aorTqleba masalidan, 
romlis temperatura 1000C-mdea.Aam zonaSi gaxurebuli 
airis temperatura sakmaod maRalia (700-8500C), xolo 
masalis zogadi simkvrive mcirdeba. imis gamo, rom 
granulebi teniani Semodis, maTi temperatura nel-
nela izrdeba. Tbogadacemis koeficienti am zonaSi 
105-128 vt/m.0C-is tolia. Ggaxurebis zonis sigrZea 15 m. 
am zonaSi warmoebs higroskopuli tenis narCenebis 
aorTqleba, mTlianad xdeba aqroladi nivTierebebis 
mocileba, masala cxeldeba 1000C-dan 8500C-mde. RumelSi 
temperatura am dros 850-11000C-ia. granulebis zogadi 
simkvrive, higroskopuli hidratuli tenis narCenebisa 
da aqroladi nivTierebebis garkveuli nawilis 
mocilebis xarjze, monotonurad mcirdeba. Aafuebis 
zonaSi, romelic mokle ubanze (8-9m) vrceldeba, 
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granulebis zogadi simkvrive TiTqmis naxtomiseburad 
mcirdeba, masalis temperatura ki aRwevs 11250C-s; 
Semdeg amave zonaSi, 4 m sigrZis bolo ubanze airebisa 
da masalis temperatura rCeba stabiluri, xolo 
zogadi simkvrive agrZelebs Semcirebas, radganac 
masala am zonaSi piroplastikur mdgomareobaSia. 
Ggamyarebis zonis sigrZe sul 15 m-ia. aq masalis 
temperatura 11250C-dan mcirdeba 10250C-mde. Sesabamisad 
mcirdeba airebis temperaturac. zog SemTxvevaSi am 
zonaSi airebis temperatura ufro intensiurad 
mcirdeba, vidre masalisa. 
afuebuli perlitis qimiuri Sedgeniloba moce-
mulia cxril 2.1-Si. 
                                          cxrili 2.1                                                                                                    
afuebuli perlitis  qimiuri Sedgeniloba %-Si 





1,5-1,9 0,69 0,23 4,19 3,15 0.18 0,13 0,24 0,04 0.09 
    
afuebuli perliti xangamZle masalaa, cecxlme-
degia: gamoyenebis temperatura _2000-dan +9000C-mdea. 
aqvs unari Seiwovos siTxe 400% sakuTari masidan. 
biologiurad medegia, qimiurad inertuli: neitralu-
ria tuteebisa da susti mJavebis mimarT. ekologiurad 
sufTa, steriluri masalaa, ar aris toqsikuri, pH =7 
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(neitraluri). mSeneblobaSi igi gamoiyeneba, rogorc 
damoukideblad (qviSisa da RorRis Semcveli 
Tbosaizolacio nayaris saxiT, iatakebis, kedlebisa 
da saxuravebisaTvis), aseve narevebSi sxva saSen 
masalebTan erTad. 
perlitis unikaluri Tvisebebi iZleva misi sxvada-
sxva daniSnulebisamebr gamoyenebis saSualebas, kerZod: 
mSeneblobaSi, SemomzRudav konstruqciebSi perlit-
betonebis gamoyenebiT, mniSvnelovnad umjobesdeba 
Senoba-nagebobebis Tbobgerasaizolacio Tvisebebi, 
risi Tanmdevicaa konstruqciebis masisa da mocu-
lobis Semcireba. 
sportul mSeneblobaSi moednebis mowyobisas, 
perlits umateben niadags, balaxis dargvamde. Aam 
RonisZiebis Sedegad mindori ar itboreba da ar 
irecxeba wvimian amindSi; balaxi ar xmeba da moedani 
inarCunebs mwvane safars gvalvis drosac ki. 
navTobgadamamuSavebel da gazis mrewvelobaSi 
afuebuli perliti specialurad gamoiyeneba, rogorc 
STanTqmeli nivTiereba navTobis da mazuTis Camosxmi-
sas. Aaseve narevSi perlits umateben ganvrcobad 
cements, rac ganpirobebulia navTobisa da gazis 
WaburRilebis Sesakaveblad. 
sacxovrebel-komunalur meurneobaSi afuebul per-
lits iyeneben minarevebisagan sasmeli wylis sabo-
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lood gasasufTaveblad, momxmareblamde miwodebis 
win; agreTve Camdinare wylebis gasawmendad. 
kvebis mrewvelobaSi afuebuli perliti warmoad-
gens SesaniSnav nedleuls produqtebis Sesanaxi gare-
mos mosawyobad; iyeneben agreTve, rogorc filtrs, 
Rvinis, ludis, wvenebisa da zeTebis gasawmendad. 
ekologiaSi – perliti warmoadgens saSualebas 
wyalsatevebis, niadagebis samrewvelo narCenebis da 
qimiuri radionukleodebisagan gasasufTaveblad. 
samedicino sferoSi aRniSnuli masala gamoiyeneba 
preparatebis filtraciisaTvis. 
afuebuli perlitis Tvisebebia: 1. maRali forianoba 
– 70-85%; 2. zogadi simkvrive 80-320 kg/m3; 3. masiTi 
wyalSTanTqma 200-600%; 4. tenianoba 1%-mde; 5. simtki-
cis zRvari kumSvaze 6 mpa; 6. haeris wili 80-90%; 7. 
Tbogamtarobis koeficienti 0,04 – 0,043 vt/m0.C. 
 
      2.2. afuebuli perlitis da mis bazaze  
          damzadebuli betonisa da duRabis  
Tvisebebi 
 
afuebuli perliti sxva msubuq forian SemvsebebTan 
SedarebiT gamoirCeva rigi upiratesobebiT. gamowvisas  
SeiZleba miviRoT sxvadasxva sisxos foriani Semvsebi: 
afuebuli perlitis qviSis zogadi simkvrive kera-
mzitis qviSaze 5-jer naklebia, xolo misi masa da 
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Rirebuleba ki 1,5-jer. sxva xelovnuri foriani 
Semvsebebis (keramziti, agloporiti) gamowvisas miiReba 
ZiriTadad msxvili fraqciebi: RorRi da xreSi. maTi 
msxvrevisas forebi irRveva, amitom qviSis gamosavlia-
noba 1m3 RorRidan Seadgens 0,6 m3-s, xolo zogadi 
simkvrive 1,5-2-jer metia ZiriTad Semvsebze. Sesabamisad 
qviSis Rirebulebac daaxloebiT 2-jer izrdeba. 
saqarTvelos teqnikuri universitetis saSeni masa-
lebis laboratoriaSi dadgenil iqna qviSis granu-
lometruli Sedgeniloba perlitis laboratoriuli 
kvlevis Sedegebis mixedviT; qviSa ZiriTadad wvril-
marcvlovani fraqciebisagan Sedgeba: 0,14-dan 1,25mm-mde 
zomis marcvlebi 75%-ia, xolo 1,25_5mm zomis marcv-
lebi ki – 15%-ia. mtvrisebri nawilakebis Semcveloba 
10%-s ar aRemateba; sisxos moduli 1,8-2,24-is fargleb-
Sia. Tbogamtarobis koeficienti sisxos klebis 
mixedviT Seadgens – 0,052, 0,058, 0,064, 0,07 vt/m0C, 
gamomSral mdgomareobaSi 250С temperaturaze. 
5-10 mm fraqciis afuebuli perlitis RorRi 
xasiaTdeba Semdegi maCveneblebiT: zogadi simkvrive – 
240-280 kg/m3; wyalSTanTqma 50-60%; carieloba 50%; RorRis 
simtkice 120mm liTonis cilindrSi gaWyletisas 
vibraciis gareSe 0,25-0,3 mpa; vibrirebiT – 0,35-0,4 mpa. 
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standarti iTvaliswinebs perlitis qviSis gamoye-
nebas Semvsebad Tbosaizolacio nakeTobebis da 
cecxlgamZle baTqaSis betonebSi da duRabebSi, 
konstruqciul-Tbosaizolacio betonSi; mas agreTve 
iyeneben Tbosaizolacio nayaris mosawyobad da a.S. Aam 
miznebisTvis gamoiyeneba 100-150 kg/m3 zogadi simkvrivis 
perliti, xolo samSeneblo konstruqciebSi ki 200, 300, 
400 kg/m3 zogadi simkvrivis perlitis qviSa.  
afuebuli perlitis ZiriTad Tvisebebze mniSvne-
lovan gavlenas axdens nedleulis gamowvis xerxi, 
simkvrive, granulometruli Sedgeniloba, wyalSTanTqma, 
simtkice da sxva. 
100-200Kkg/m3 zogadi simkvrivis msubuqi foriani 
Semvsebi gamoirCeva xorkliani, Zlieri zedapiriT, didi 
forebiT, dabali simtkiciT da maRali wyalSTanTqmiT. 
Bbetonis damzadeba aseT qviSaze didi raodenobiT 
cementsa da wyals moiTxovs. Saxtur RumelSi afue-
buli 100kg/m3 nayari simkvrivis qviSa TermodamuSavebis 
dros dehidratacias ganicdis. Aam dros qviSis masa 
izrdeba 1,005%-iT, xolo 0,105%-s. qviSis aseTi 
gajirjveba iwvevs betonis gafarToebas, xolo Semdeg 
ki mis Seklebas, rac bzarebis gaCenas iwvevs.  
sazRvargareT (aSS, kanada) normirebulia perlitis 
aramarto zogadi simkvrive, aramed granulometruli 
Sedgenilobac. Nnax. 2.4-ze warmodgenilia afuebuli 
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perlitis marcvlovani Sedgeniloba, romelic 
reglamentirebulia ASTM C35-59t-iT. 
ruseTSi gamokvleulia muxor-talinis da 
beregovskis adgilmdebareobis afuebuli perlitis 
bgeraTSTanTqmeli Tvisebebic.Mmuxor-talinis warmo-
Sobis, 0-1,2 mm fraqciis, wvrili qviSis nayari zogadi 
simkvrive meryeobs 125-150 kg/m3-s Soris, beregovskis – 
100-125 kg/m3. msxvili qviSis (fraqcia 1,2_5mm) nayari 












 nax. 2.4.  aufuebeli  da afuebuli perlitis  marcvlovani 
     Sedgenilobebi (amerikuli standart ASTM C35-59t-is mixedviT) 
  1 – bunebrivi perlitis Sedgeniloba afuebamde; 2, 3 – afuebuli  
  perlitis Sedgeniloba TabaSirperlitis sabaTqaSe xsnarebisaTvis  
  nρ = 120-140 kg/m3; 4, 5 – afuebuli perlitis Sedgeniloba  
   perlit betonebisaTvis nρ = 120-192 kg/ m3 





















0,149 0,297 0,59 1,19 2,38 
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bgeraTSTanTqmis koeficients sazRvraven tumas 
milSi 80-1200 herci sixSiris diapazonSi. xmis talRebi  
nimuSis zedapiris perpendikularulad ecema. Ddadge-
nilia, rom afuebuli perlitis qviSa bgeraTSTanTqmis 
maRali koeficientiT xasiaTdeba; xSir SemTxvevbSi 0,5-
ze metia, sixSiris mTel diapazonze. 
erevnis saSeni masalebis kvleviTi institutis mier 
ki dadgenilia, rom sxvadsxva warmoSobis, 50-250 kg/m3 
nayari zogadi simkvrivis, afuebuli perlitis Tbo-
gamtaroba Seadgens 0,041-0,072 vt/m0C-s, xolo bgeraT-
STanTqmis koeficienti ki 0,6-ia. rac naklebia perli-
tis zogadi simkvrive, miT ukeTesia misi bgeraT-
STanTqmeli Tvisebebi.  
perlitis RorRi zogadi simkvrivis mixedviT iyofa 
Semdeg markebad: 300, 400, 500 kg/m3, xolo maTi 
simtkicis zRvari kumSvaze Sesabamisad aris 5, 8, 13 
kgZ/sm2-s; gayinva-galRobis 15 ciklis Semdeg masiTi 
danakargi ar unda aRematebodes 10%-s. perlitis RorRi 
gamoiyeneba Semvsebad Tbosaizolacio da konstruqciul-
Tbosaizolacio betonebisaTvis. sxvadsxva warmoSobis 
perlitis RorRis ZiriTadi fizikur-meqanikuri 
maCveneblebi mocemulia cxril 2.2-Si. 
saqarTveloSi da somxeTis adgilmdebareobis 
perlitis, afuebuli RorRis zogadi simkvrive Sead-
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gens 150-250 kg/m3-s, xolo ruseTisa 250-350 kg/m3-s. 
Sesabamisad marcvalTSorisi carieloba amierkavkasiis 
perlitis RorRisa aris 53%, xolo ruseTisa 46%. 
yvelaze maRali simtkiciT kumSvisas gamoirCeva 
muxor-talinskis warmoSobis perliti, xolo yvalaze 
ufro dabali simtkiciT faravnis adgilmdebareobis 
perliti.                                                                
cxrili 2.2                        
































































































































argacis 10-20 1,15 250 1,7 85 532 53 4,3 62 
muxor-
talinskis 
10-20 1,53 370 1,61 77 685 46 8,0 37 
farvnis 5-10 1,20 260 1,85 81 540 52 3,5 61 
 
perlitis afuebuli RorRis simtkice kumSvaze 
aris misi masis funqcia. RorRis simtkicesa da zogad 
simkvrives Soris arsebobs Semdegi damokidebuleba: 
baR −= nS ρ , 
sadac −SR Semvsebis simtkicea da ganisazRvreba 
cilindrSi gaWyletiT, mpa; −nρ Semvsebis zogadi 
simkvrive, kg/m3; a da b – eqsperimentuli gziT 
gansazRvruli koeficientebia.  
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    erTi da igive zogadi simkvrivis SemTxvevaSi 
perlitis wvrili RorRis simtkice 15_20%-iT 
aRemateba igive warmoSobis ufro msxvili Semvsebis 
simtkices. Nnarevis simtkice damokidebulia sxvadasxva 
fraqciis Semvsebis Tanafardobasa da maT Tvisebebze: 
msubuqi qviSa amcirebs, xolo namsxvrevi perlitis 
qviSa zrdis narevis masasa da simtkices. 
cxrili  2.3          









                  Ffraqcia mm-Si 
10-20 5-10 5-10 5-10 
      a  
            b 
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     4,6 
  
perlitis wyalSTanTqmis unari izrdeba granulebis 
zomisa da zogadi simkvrivis SemcirebiT. Nnebismieri 
adgilmdebareobis afuebuli perlitisTvis damaxasia-
Tebelia maRali wyalSTanTqmis unari, pirveli 15 wT-
is ganmavlobaSi mTliani wyalSTanTqmis 80-90%, xolo 
24 saaTSi perlitis RorRis masiTi wyalSTanTqma 
Seadgens daaxloebiT 62%-s. erTnairi sisxos da 
daaxloebiT erTi da igive zogadi simkvrivis 
SemTxvevaSi umetesi wyalSTanTqmiT gamoirCeva 
aragacis adgilmdebareobis perliti. 
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perlituri narevebi. Pperlitis afuebul qviSas 
iyeneben, rogorc wvril Semvsebs msubuq duRabebSi, 
afuebuli perlitis msxvil SemvsebTan erTad 
perlitobetonebSi, keramzitTan  keramzitoperlitobe-
tonebSi, agloporitTan erTad agloporitperlitobe-
tonebSi da a.S. 
msubuqi betonis Tvisebebi damokidebulia ZiriTa-
dad duRaburi nawilis Tvisebebze. Mmecnierebis mier, 
sxvadasxva meTodiT, sazRvargareTis qveynebSi 
gamokvleulia afuebuli perlitisagan damzadebuli 
duRabis simtkicis da deformaciulobis maCveneblebi:  
• muxor-talinskis warmoSobis, mbrunav RumelSi 
gamomwvari, afuebuli perlitis zogadi simkvrive 
Seadgens _ −zρ 200-250 kg/m3-s, `mduRare Sris~ Ru-
melSi _ −zρ 200-300 kg/m3-s, dolur mbrunav RumelSi, 
Semdegi daqucmacebiT - −zρ 400 - 500 kg/m3-s; 
• somxeTis aragacis adgilmdebareobis, Saxtur 
RumelSi gamomwvari afuebuli perlitis −zρ 100-150 
kg/m3; `mduRare Sris~ RumelSi - −zρ 200-300 kg/m3; 
Saxtur RumelSi Semdgomi msxvreviT miRebuli - 
−zρ 350-400 kg/m3; 
• saqarTvelos faravnis adgilmdebareobis, Saxtur 
RumelSi gamomwvari afuebuli perlitis −zρ 150-
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250 kg/m3; Saxtur RumelSi Semdgomi msxvreviT 
miRebuli – 350-450 kg/m3; 
sacdeli duRabisagan damzadebul iqna nimuSebi 
afuebuli perlitis qviSis gamoyenebiT (zRvruli 
sisxo 5 da 1,2 mm); portlandcementi markiT 400; TiTo 
seriaSi Sedioda 9-9 nimuSi – kubebi zomiT 40X40X40 mm  
da Zelakebi zomiT 40X40X160 mm. 
cementis xarji tyupiscal nimuSebSi Seadgenda 200, 
300, 400 da 500 kg/m3-s; 1,2 mm zRvruli sisxos mqone 
perlitSi wvrildispersuli fraqciis Semcveloba 
icvleboda 0-dan 50%-is farglebSi, xolo 5 mm 
zRvruli sisxos perlitSi – 0-dan 25%-is farglebSi. 
cdis Sedegebis Sejerebis mizniT yvela nimuSi 
erTnairi Zvradobis iyo (ganSla Semrxev magidaze 
Seadgenda 135 mm-s). nimuSebi dayalibebis Semdeg ganic-
didnen vibrirebas vibromagidaze 15 wamis ganmavlo-
baSi. TbodamuSavebis ciklis gavlenis gansazRvris 
mizniT sami nimuSi gamoicdeboda gaorTqvlis 
procesis  damTavrebis  Semdeg  maSinve, xolo eqvsi 
nimuSi (sami gaorTqlili da sami normaluri 
gamyarebis) _ 28 dRis asakSi. gaorTqvlis reJimi aseTi 
iyo: temperaturis aweva 950C-ze – 2 sT; izoTermuli 
damuSaveba 950C-ze – 6 sT; gaciveba 3 sT; 
gamokvlevebiT dadgenilia, rom perlitis wvril-
dispersuli fraqciis optimaluri raodenobiT Seyvana, 
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zrdis perlituri duRabis simtkices gaWimvaze 1,5-jer, 
xolo kumSvaze 3-jer. kumSvisas da gaWimvisas  simtki-
cis intensiuri mateba damaxasiaTebelia gaorTqlili 
nimuSebisaTvis. Pperlitis wvrildispersuli fraqciis 
gamoyenebis efeqturoba bunebrivi gamyarebis nimuSebSi 
naklebad SesamCnevia.  
cxril 2.4-Si mocemulia gaorTqlili nimuSebis, 
simtkiceze gamocdis Sedegebi 28 dRis asakSi. 
muxor-talinskis adgilmdebareobis perlitze 
damzadebuli duRabebis nimuSebis simtkicis zRvari 
kumSvaze, roca cementis xarji icvleboda 200-500 kg/m3-
is farglebSi, meryeobda 3,5-17 mpa-s SualedSi; 
gaWimvaze Runvisas – 1,6-dan 4,2 mpa-s Soris. cementis 
xarjidan gamomdinare duRabis zogadi simkvrive 
(moculobiTi masa) icvleboda 800-dan 1460 kg/m3-is 
farglebSi, xolo gaWimvaze da Runvaze simtkiceebis 
Sefardeba ki – 0,46-dan 0,26-mde.                                                                                                                     
aragacis adgilmdebareobis perlitze damzadebuli 
nimuSebis (cementis xarji 200_500 kg/m3) simtkicis 
zRvari kumSvisas icvleboda 1,6-dan 11,2 mpa-mde, xolo 
simtkice gaWimvaze Runvisas Seadgenda 5-dan 3 mpa-mde. 
faravnis perlitze damzadebuli nimuSebis simtkice 
kumSvaze meryeobs 1,5-dan 11 mpa-mde, xolo Runvisas 0,5-
dan 1,5 mpa-mde. Mmaqsimaluri simtkiciT gamoirCeva 
horizontalur  mbrunav  RumelSi, minimaluriT ki – 
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Saxtur RumelSi afuebuli perlitis qviSebi. 
kumSvisas gansakuTrebiT maRali simtkiciT xasiaTde-
bian 5 mm-iani maqsimaluri sisxos perlitis afuebul 
qviSaze damzadebuli nimuSebi. intensiurad izrdeba 
simtkice, roca cementis xarji Seadgens 400 kg/m3-s; 
kumSvaze simtkicis zrda TiTqmis proporciulia cementis  
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 cxrili 2.4 
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xarjis zrdisa; simtkicis zrdaze mniSvnelovan 
gavlenas axdens qviSis granulometruli Sedgeniloba. 
wvrilmarcvlovan qviSaze yovel 100 kg cementze 
simtkicis mateba daaxloebiT Seadgenda 1,5-3 mpa-s, 
xolo SedarebiT msxvil qviSebze ki – 4-6 mpa-s. 
betonis drekadobis moduli mniSvnelovnad aris 
damokidebuli perlitis qviSis granulometrul 
Sedgenilobaze. magaliTad, 1,2 mm zRvruli sisxos 
mqone, muxor-talinskis perlitis qviSaze damzadebuli 
duRabis sawyisi drekadobis moduli, roca cementis 
xarji ESeadgens 400 kg/m3-s, meryeobs 6000-dan 17000 mpa-
mde (nimuSebis kuburi simtkicea 18-28 mpa, xolo 
prizmuli 13-23 mpa), xolo 5 mm maqsimaluri sisxos 
perlitis qviSaze damzadebuli perlitis duRabis 
analogiuri maCvenebeli cementis igive xarjisas 
icvleba 8500-18000 mpa-is farglebSi ( nimuSebis kuburi 
simtkice aris 20-34 mpa, xolo prizmuli 17,5-25 mpa). 
Oorive SemTxvevaSi aRiniSneba, drekadobis modulis 
sididis Semcirebis tendencia, Semvsebis saerTo 
moculobaSi wvrildispersuli fraqciis 25%-iT  moma-
tebisas. 
gamokvleulia aragacis adgilmdebareobis afuebuli 
perlitis urTierTqmedeba sxvadasxva tipis Semkvre-
lebTan. Semkvrelis saxiT gamoyenebulia 400 markis 
TeTri portlandcementi, Camqrali kiri da orwyliani 
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TabaSiri. Pperlitis qviSa damatebiT daifqva, raTa 
mTlianad gasuliyo 063 sacerSi. 
kubis formis nimuSebis zomebi iyo 20X20X20mm. 
nimuSebis gamyarebis reJimi: bunebrivi pirobebi, 
gaorTqvla 500 da 950C temperaturis pirobebSi  da 
avtoklavuri damuSaveba 174,50C-ze. 
kiris Semkvrelze damzadebul, 930-1160kg/m3 zogadi 
simkvrivis nimuSebs aRmoaCndaT simtkice kumSvaze 
9,65_12,9 mpa. Ggamyarebis reJimma gavlena ver iqonia 
nimuSebis simtkiceze, magram mniSvnelovnad Secvala 
maTi fazuri Sedgeniloba. normalur pirobebSi 
gamyarebuli nimuSebi Seicavdnen gelismagvar macemen-
tebel nivTierebas. 950C-ze gaorTqlil nimuSebSi 
gamoCdnen hidromarcvlebi (kalciumis hidrosilika-
tebi da hidroalumosilikatebi). 
kir-TabaSirovan Semkvrelze damzadebuli, 930-1050 
kg/m3 zogadi simkvrivis nimuSebis simtkicis zRvari 
kumSvaze Seadgenda 8,8_13,2 mpa-s. perlitovan duRabSi 
TabaSiris Seyvanam daaqveiTa bunebrivi da 500C-ze Tburi 
damuSavebis pirobebSi gamyarebuli nimuSebis simtki-
ceebi, Seamcira maTSi kristaluri fazebis Semcveloba 
da xeli Seuwyo hidrosulfoaluminatebis tipis komp-
leqsuri naerTebis warmoqmnas. 950C-ze gaorTqlili da 
avtoklavSi damuSavebuli nimuSebis SemTxvevaSi, 
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TabaSiris damatebam piriqiT, gamoiwvia simtkicis 
mniSvnelovani zrda da TabaSiris mTliani aTviseba. 
cementze damzadebuli, 1020_1150 kg/m3 zogadi simkv-
rivis nimuSebis simtkicis zRvari kumSvaze Seadgenda 
11_16 mpa-s. normalur pirobebSi gamyarebul nimuSebSi 
Zalze bevria cementis klinkeris erT-erTi ZiriTadi 
mineralis-belitis reaqciaSi Seusvleli nawilakebi. 
macementebeli nivTierebebi araerTgvarovania; marc-
valTSoris sivrceSi ganviTarebulia gelisebri faza. 
500 da 950C temperaturaze gaorTqlili duRabebisaTvis 
damaxasiaTebelia belitis arasruli hidratacia da 
hidrosilikatebis mcire Semcveloba.Aamgvari nimuSebis 
Aavtoklavuri  damuSaveba xels uwyobs belitis srul 
hidratacias da perlitis minisebri fazis CarTvas 
gamyarebis procesSi. 
perlitovan  duRabSi Sereuli Semkvrelis  Seyvana 
(50% orwyliani TabaSiri da 50% cementi) sagrZnoblad 
aqveiTebs simtkices (9,8_12 mpa), zogadi simkvrive praq-
tikulad ucvlelia (1010_1100 kg/m3). 20-500C-ze orTqlSi 
gatarebul nimuSebSi cementis fazuri Sedgeniloba 
warmodgenilia geluri kalciumis hidrosilikatebiT. 
Bbelitis hidrataciaze TabaSari saerTod ar moqmedebs. 
950C-ze gaorTqlil da atoklavuri damuSavebiT 
(174,50C) gamyarebul nimuSebSi belitis hidrataciis 
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procesi Cqardeba. Aam SemTxvevaSi TabaSiri cementis 
mineralebis hidrataciis da perlitis minisebri fazis 
hidrolizis reaqciebis intensificirebas iwvevs. 
dabalfuZiani gelisebri produqtebis Semcvelobis 
gazrdiT da perlitis miniseburi fazis da TabaSiris 
urTierTqmedebis Sedegad duRabis Sekleba izrdeba. 
gamyarebis temperaturis matebasTan erTad umjobesdeba 
hidrataciis produqtebis kristalizaciis procesi, 
rac Tavis mxriv duRabis Seklebis Semcirebis mizezi 
xdeba. Ca(OH)2-is sruli SekavSireba kaJmiwasTan da 
gardaqmna kalciumis hidrosilikatad da hidroalumo-
silikatad uzrunvelyofs portlandcementze an kiris 
Semkvrelze damzadebuli perlitbetonis nawarmis 
xangamZleobas.Aamitom mizanSewonilia tuteebis maRali 
SemcvelobiT gamorCeuli cementebis gamoyeneba, an 
tute garemos Seqmnis mizniT Ca(OH)2-is mcire Semcve-
lobiT (ara umetes 25%-isa cementis masidan) Seyvana 
narevSi.Aam RonisZiebiT ganpirobebulia perlitis 
minisebri fazis CarTva hidrolizis procesSi. 
cement-perlitis duRabis gafarToebis deformaciis 
xangrZlivma gazomvebma gviCvena, rom perlitis 
SedgenilobaSi myofi SiO2-is cementis hidrataciis 
produqtebTan urTierTqmedebis Sedegad, didi Siga 
deformaciebi, romlebic mniSvnelovnad daazianeben 
betonis struqturas, ar warmoiqmneba. 
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perlitis afuebuli qviSis da perlituri duRa-
bebis rehidrataciis Sesaxeb kvlevebi Catarebulia 
avstralieli mecnieris r. hilis mier. dayalibebul 
iqna nimuSi-prizmebi perlitis qviSaze da naxevar-
wylian TabaSirze damzadebuli duRabisagan (narevSi 
Sedioda agreTve mcire raodenobiT Tavisufali kiri). 
zogierTi nimuSi damzadebul iqna maRalTixamiwovan 
cementze. Ddeformaciebis gazomva xdeboda ciferbla-
turi komparatorebiT, sizustiT 0,0002 dm, 5 dReze 
ufro meti asakis nimuSebze (Seklebis ZiriTadi 
deformaciebis Sewyvetis Semdeg). 
kvlevebiT dadgenilia, rom perlitis qviSis 
wyalSemcveloba afuebis Semdeg Seadgens 0,3%-s masis 
mixedviT. Hhaerze Senaxvisas qviSa ierTebs atmosfe-
rul tens daaxloebiT 1,4%-s weliwadSi. ganmeorebiTi 
rehidratacia SeiZleba mniSvnelovnad daCqardes 
hidroTermuli damuSavebiT: 96 saaTis ganmavlobaSi 
2000C-ze gaaorTqvlisas qviSis wyalSemcveloba izrdeba 
1,2-1,4%-mde masis mixedviT.  
perlitis qviSis gamoyeneba gamowvis damTavrebisTanave 
iwvevs duRabis mniSvnelovan gafarToebas. bunebriv 
pirobebSi qviSis nawilobrivi rehidratacia, an misi 
orTqliT damuSaveba amcirebs duRabis gafarToebis 
siCqares. Mmeoreuli gafarToeba aseve SeiZleba Seneldes 
sakuTriv nimuSebis Tboteniani damuSavebisas. 112 kg/m3-ze 
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naklebi zogadi simkvrivis qviSebze damzadebuli duRa-
bebi xasiaTdebian udidesi moculobiTi gafarToebiT. 
TabaSirze damzadebuli duRabebis gafarToebis 
xarisxi mniSvnelovnadaa damokidebuli TabaSiris 
Tvisebebze: rac metia Semkvrelis higroskopuloba, miT 
metia TabaSir-perlitovani duRabebis deformaciuloba. 
TabaSirperlitis duRabis gafarToeba izrdeba agreTve 
garemos fardobiTi tenianobis matebis SemTxvevaSic: 
kerZod, fardobiTi tenianobis 55-dan 80%-mde gazrdis 
dros deformaciebi izrdeba daaxloebiT orjer. 
orTqldamuSavebis gareSe nakeTobebis damzadebisas, 
hili iZleva msubuqi perlitis qviSebis tomrebSi 
Cayramde, maTi Tboteniani damuSavebis rekomendacias. 
afuebuli perlitis RorRi warmoadgens myife, 
Zalian forian masas; forebi ikaveben moculobis 
naxevarze mets da aqvT priala, momrgvalebuli forma, 
diametriT 0,05-0,2 mm; gvxvdeba 2-5 mm zomis calkeuli 
ujredebic. Aafuebuli perlitis RorRis Ziriadi masa 
gamWvirvale miniseburia; masSi SeimCneva mtvrisebri 
nawilakebi, romlebic mTels masaSia gabneuli. 
qviSa da RorRi moTeTro – movardisfro Seferi-
lobisaa. zog SemTxvevaSi gamoirCeva moyviTalo – 




Tavi  III 
PPPperlitbetonis teqnologiis safuZvlebi 
perlitbetoni warmoadgens msubuq Semvsebebze 
damzadebuli msubuqi betonis erT-erT saxesxvaobas. 
msubuq Semvsebebze damzadebuli betonis narevebi-
saTvis damaxasiaTebelia advilCawyobadobis daqveiTe-
buli da ganSrevebis gazrdili unari. winaswar 
mocemuli simtkicis, zogadi simkvrivis, Tbogamtaro-
bisa da yinvamedegobis perlitbetonis miReba, cementis 
minimaluri xarjisas, SesaZlebelia saWiro Semkvre-
lis, Semvsebebis optimaluri marcvlovani Sedgenilo-
bebis da sxva teqnologiuri ileTebis gamoyenebiT. 
 
3.1. afuebuli perlitis Semvsebebi  
(qviSa da RorRi) 
prof. n. popovis winadadebiT, foriani Semvsebis 
(xreSi an RorRi) marcvlovani Sedgeniloba aiwereba 
formuliT: 
nDxy )(= ,                      (3.1) 
sadac у _ sacerSi  gasuli  foriani Semvsebis  raode-
nobaa, fardobiTi sidide; х – sacris naxvretis 
zomebia, mm-Si; D – fraqciis udidesi   
sisxo, mm-Si; n – eqsperimentulad gansazRvruli  
granulometriis maxasiaTebelia. 
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perlitbetonebisaTvis n-is optimaluri mniSvnelobis 
dasadgenad gamokvleulia muxor-talinskis da faravnis 
adgilmdebareobis perlitis afuebuli RorRi. RorRis 
zogadi simkvrive da simtkice kumSvisas Seswavlilia 
10_20 da 5_10 mm fraqciis 14 narevze. Nnarevebis 
Sedgeniloba icvleboda sxvadasxva fraqciis perli-
tis RorRis 0-dan 100%-mde SemcvelobiT. Pperlitis 
RorRis simtkice isazRvreboda moqmedi standartis 
mixedviT. Aafuebuli perlitis RorRis narevebis 
maxasiaTeblebi mocemulia naxazebze 3.1-ze da 3.2-ze.          
   









nax. 3.1. perlitis RorRis zogadi simkvrive misi 
     granulometruli Sedgenilobis mixedviT 
1 – faravnis perliti; 2 – muxor-talinskis perliti. 
 
eqsperimentuli monacemebis mixedviT, sxvadasxva 
mineralogiuri Sedgenilobis faravnis perlitis 
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maTi Sefardebis maqsimaluri mniSvneloba Seadgens 1,1-s. 
simtkicis zRvari kumSvisas aseve TiTqmis ucvlelia. 
rac Seexeba muxor-talinskis adgilmdebareobis 
perlitis RorRis analogiur maCveneblebs, isini 
granulometruli Sedgenilobis cvlilebis mixedviT 
mniSvnelovnad icvlebodnen.Pperlitis RorRis nareve-
bis sxvadasxva proporciebis mixedviT nayari zogadi 
simkvriveebis maqsimaluri Sefardeba Seadgenda 1,38-s. 
xolo simkvriveebis – 1,76-s.  
nax. 3.2. perlitis RorRis simtkice misi granulometruli 
Sedgenilobis mixedviT 
        1 – faravnis perliti; 2 – muxor-talinskis perliti. 
 
faravnis da muxor-talinskis adgilmdebareobis 
RorRis maqsimaluri nayari simkvrive dafiqsirda erTi 
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10mm fraqciis Semcveloba _ 32%, 10 – 20mm fraqciis 
Semcveloba _ 68%, e.i., roca n=1,1. 
aRsaniSnavia, rom muxor-talinskis warmoSobis RorRis 
narevs gaaCnia zogadi simkvrivis grafikze mkveTrad 
gamosaxuli optimumi. Ees aixsneba im garemoebiT, rom 
muxor-talinskis afuebuli perlitis RorRis, 10-20mm 
fraqciis nayari simkvrive Seadgens 373 kg/m3-s, xolo 5-
10mm fraqciisa – 330 kg/m3-s; faravnis perlitis RorRis 
ki Sesabamisad 311 da 295 kg/m3-s. amgvarad, muxor-
talinskis perlitis RorRis fraqciebis simkvriveebs 
Soris sxvaoba Seadgens 15%-s, xolo faravnisa 5%-s. 
garda amisa, nayari zogadi simkvriveebis cvlilebaze 
moqmedebs aseve perlitis RorRis formis koeficienti 
(muxor-talinskis perlitisaTvis es koeficienti icvleba 
– 1,36-1,56 farglebSi, xolo faravnisa – 1,53-1,92). 
duRabis maqsimaluri simtkice miRebul iqna muxor-
talinskis perlitis RorRis SemTxvevaSi Semdegi 
granulometruli Sedgenilobebisas: fraqcia 5_10mm – 
32%, fraqcia 10-20mm – 68%, n=1,1; 5_10mm – 42%, fraqcia 
10-20mm – 58%, n=0,5. 
faravnis perlitis simtkicis maqsimaluri 
mniSvneloba miRebulia  5-10mm fraqciis Semcveloba 
35-dan 50%-mde Semvsebis maqsimaluri moculobidan. Aam 
dros n=0,3 da n=0,8. 
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amgvarad, zogadi simkvrivis, simtkicis, formis 
koeficientis, forianobis da perlitis RorRis sxva 
maxasiaTeblebis SesaZlo meryeobis gaTvaliswinebiT, 
dabali simtkicis perlitis RorRis marcvlovani 
Sedgenilobis SemTxvevaSi, (3.1.) formulaSi unda Sevi-
tanoT n=0,5 mniSvneloba, xolo moqmedi standartis 














nax. 3.3. perlitis RorRis marcvlovani Sedgeniloba 
1 – zRvruli sisxo 10mm; 2 – igive, 20mm 
 
perlitis RorRis marcvlovani Sedgeniloba SeiZ-
leba daniSnul iqnas aseve, nax. 3.3-ze gamosaxuli 
grafikis mixedviT (is moyvanilia normebSi _ `rekomen-
daciebi sacxovrebeli da samrewvelo mSeneblobis 
0   0,3     1,2   2,5       5            10               20 






















































SemomzRudav konstruqciebSi perlitbetonis daproeq-
tebis, damzadebis da gamoyenebis Sesaxeb~). 
 
3.2. Semkvreli nivTierebebi 
 
perlitbetonebis warmoebaSi ZiriTadi Semkvreli 
nivTierebaa portlandcementi. iyeneben sxvadasxva saxis 
cementebs. mizanSewonilia B30 da ufro maRali klasis 
cementebis gamoyeneba, radgan dabali aqtivobis 
cementis xarji didia da Tanac izrdeba perlit-
betonis masa. aseve, perlitis hidravlikuri aqtiobis 
gamo, ar aris sasurveli hidravlikurad aqtiurdanama-
tebiani cementebis gamoyeneba (mag. pucolaniani port-
landcementi). Aamorfuli kaJmiwis siWarbem SeiZleba 
perlitbetonis aramdgradoba gamoiwvios. cxril 3.1-Si 
warmodgenilia B30 klasis portlandcementis saorien-
tacio xarji 1 m3 perlitbetonisaTvis. 
cementis ekonomiisa da perlitis struqturis 
gaumjobesebis mizniT, mizanSewonilia, duRabis Sedge-
nilobaSi Seyvanil iqnas Caumqrali hidratuli kiri, 
an kir-perlitovani Semkvreli ara umetes 30%-isa 
cxril 3.1-Si moyvanili cementis xarjidan. 
armirebuli perlitbetonis dros, liTonis koro-
ziisagan dasacavad, Semkvrelis saerTo xarji unda 
Seadgendes aranakleb 250 kg/m3-isa.Nnax. 3.4-ze warmod-
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genilia duRabisa da betonis simtkicis, B30 klasis 
cementis xarjze damokidebulebis grafikebi. 
                                          cxrili 3.1                                       
               B30 klasis portlandcementis saorientacio  
                xarji  1 m3 perlitbetonze 
    




         Bbetonis klasi, mpa 
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SeniSvna: B40 klasis portlandcementis gamoyenebis SemTxvevaSi 
gadamyvani koeficienti SeiZleba aviRoT 0,9-is toli, 
xolo B45klasis pc-is dros – 0,8. 
 
B1 – B10 klasis perlitbetonebis simtkice kumSvaze 
izrdeba cementis xarjis zrdis proporciulad. 
portlandcementis erTi da igive xarjisas duRabi 
ufro dabali simtkiciT xasiaTdeba kumSvaze, vidre 
perlitbetoni.  
cementis xarjis zrdis Sedegad duRabebis simt-
kice gacilebiT naklebad imatebs, vidre perlitbe-
tonebisa: magaliTad cementis xarjis 100 kg/m3-iT 
gazrdis dros duRabebis simtkice imatebs 1,3_2,1 mpa-
iT, xolo betonebisa 1,5_3,8 mpa-iT. simtkicis yvelaze 
meti zrdiT gamoirCeva perlitis damsxvreul qviSaze 
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damzadebuli betonebi: cementis xarjis 100kg/m3-iT 
gadidebiT betonis simtkice izrdeba 6,5 mpa-iT. 
 
 










nax. 3.4. duRabisa da betonis simtkicis cementis xarjze 
damokidebulebis grafikebi 
       1 – duRabi qviSis maqsimaluri sisxoTi 1,2 mm; 2 _ duRabi  
       qviSis maqsimaluri sisxoTi 2,5 mm; 3 _ duRabi qviSis  
       maqsimaluri sisxoTi 5 mm; 4 – betoni RorRis maqsimaluri  
       sisxoTi 10mm; 5 – betoni RorRis maqsimaluri sisxoTi 20mm; 
       6 – betoni damsxvreul qviSaze, RorRis maqsimaluri  
       sisxoTi 20mm. 
    
cnobilia, rom saqarTveloSi silikaturi betonebisa 
da nakeTobebis damzadeba SeCerebulia. Tumca unda 
aRiniSnos, rom axlo sazRvargareTis da evropis 
qveynebSi maTi warmoeba farTo speqtriT mimdinareobs. 
silikaturi betonebisa da nakeTobebis dasamzadeblad 
iyeneben haerkirs. 
haerkirze damzadebuli samSeneblo duRabi da 
betoni xasiaTdeba dabali simtkiciT. 28 dReRamis 
cementis xarji 
3 









Semdeg igi 0,5-1,5 mpa-s Seadgens. mdgomareoba radika-
lurad icvleba kir-kaJmiwa Semkvrelze damzadebuli 
betonebis da nakeTobebis avtoklavuri damuSavebisas. 
0,8-1,4 mpa wnevisa da 175-1900C temperaturis zemoqme-
debisas kiri reaqciaSi Sedis kaJmiwa komponentTan da 
warmoiqmneba mtkice hidrosilikatebi.Aam reJimiT amza-
deben 10-30 mpa simtkicis silikatur da forizebul 
betonebs. avtoklavuri silikaturi masalebis 
dasamzadeblad iyeneben swrafqrobad kirs, romelic 
magniumis Jangs Seicavs araumetes 5%-isa. 
kiri araCveulebrivi danamatia perlituri baTqaSe-
bisaTvis. gansakuTrebuli aRniSvnis Rirsia kombinire-
buli cement-kiris Semkvrelebi perlitbetonebis 
dasamzadeblad. saqarTveloSi saukeTeso xarisxis 
kirqvebis metad didi maragebia. SesaniSnavi TvisebebiT 
xasiaTdeba dedofliswyaros raionSi arsebuli 
kirqvebi. maTi gamowviT miRebuli haerkiris qimiuri 
Sedgeniloba moyvanilia cxril 3.2-Si. 
perlitbetonebisa da perlitovani duRabebis war-
moebaSi farTod gamoiyeneba samSeneblo TabaSiri. 
kompoziciuri TabaSiriani mWidebi xasiaTdebian maRali 
mdgradobiT wylisa da qimiuri reagentebis mimarT. 




cxrili 3.2                      
kiris qimiuri Sedgeniloba 













































































TabaSirkiriani, TabaSirperlitiani, TabaSirwida da 
sxva mWida masalebi. 
TabaSiris comi TabaSirisa da wylis denadi 
narevia. masSi damatebiT SehyavT qviSa da wvrili 
Semvsebi (mineraluri da organuli). Ddidi gamoyeneba 
aqvs Semvsebad perlitsac. maTi gamyarebiT miiReba 
TabaSiriani betonebi.  
TabaSirovan Semkvrelebze damzadebuli nakeTobebi 
farTo gavrcelebas pouloben saSen masalaTa mrewve-
lobaSi. Ees gamowveulia nedleulis, TabaSiris qvis 
(bunebrivi orwyliani TabaSiri) didi maragiT, 
warmoebis advili teqnologiiT, nakeTobebis maRal-
esTetikuri gamomsaxvelobiT da SesaniSnavi saeqsp-
luatacio TvisebebiT.  
TabaSiris nakeTobebis Tvisebebia: cecxlmedegoba, 
kargi Tboizolacia, dabali siTbogamtaroba, dabali 
simkvrive, deformaciuloba, dabali TviTRirebuleba; 
meore mxriv, TabaSiris naerTebs axasiaTebT dabali 
wyalmedegoba (maTi eqsploatacia mizanSewonilia 
SenobebSi, sadac tenianoba ar aRemateba 60%-s), 
dabali SeWiduloba armaturasTan da SemvsebTan. am 
SemTxvevaSi ufro rekomendebulia kompoziciuri 
TabaSiriani Semkvrelebis gamoyeneba. 
TabaSiri Seucvlelia silikaturi da Cveulebrivi 
ujredovani betonebis damzadebis procesSi. Mmisi 
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damatebiT izrdeba airbetonebis da qafbetonebis erT-
gvaroba, rac friad mniSvnelovania forebis warmoqm-
nis procesSi. 
 
3.3. perlitbetonis dasamzadebeli wyali da 
zedapirul-aqtiuri danamatebi 
 
betonis narevis aduRabebisaTvis gamoyenebuli  
wyali ar unda Seicavdes mavne minarevebs (mJavebs, 
sulfatebs, cxovelur cximebs, zeTebs, Saqars da 
sxva), romlebic xels uSlian cementis Sekvris da 
gamyarebis process. 
betonis narevis asaduRabeblad upiratesad iyeneben 
sasmel wyals. garda amisa, gamoiyeneba bunebrivi 
wyali (mdinareebis, bunebrivi wyalsatevebis), romlis 
wyalbaduri maCvenebeli pH<4, xolo mineraluri 
marilebis Semcvelobaa araumetes 5000 mgr/l-ze, maT 
Soris sulfaturi marilebisa <2700 mgr/l-ze SO4-ze 
gadaangariSebiT. 
dasaSvebia zRvis wylis gamoyeneba marilebis 
SemcvelobiT araumetes 3,4%-isa, vinaidan marilebi 
gamodian betonis zedapirze da amave dros SeiZleba 
gamoiwvion armaturis korozia. Aar SeiZleba Waobis, 
sayofacxovrebo Camdinare da samrewvelo wylis 
gamoyeneba gawmendis gareSe. 
wylis xarjis SerCevas perlitbetonebisaTvis, maTi  
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maRali hidrofobulobis gamo, didi mniSvneloba 
eniWeba. wylis winaswari, saorientacio xarji, cemen-
tis daniSnuli xarjis mixedviT, aiReba 250 l/m3-is 
farglebSi. xolo Semdgom wylis optimalur xarjs 
sazRvraven cdebis safuZvelze. cementis yoveli 
xarjisaTvis gamoiTvleba sami anarevi da yoveli 
anarevisaTvis wylis xarjebs Soris sxvaoba 10%-ia. 
wylis optimaluri xarji meryeobs 260 – 320 l/m3-is 
farglebSi. 
karpatiis da amierkavkasiis afuebul perlitze 
damzadebuli betonebi gamoirCevian gazrdili 
wyalmoTxovniT. optimalurTan SedarebiT 10%-iT 
wylis xarjis Semcireba iwvevs betonis simtkicis 
klebas 20%-iT. Nnarevis wyalmoTxovna damokidebulia 
Semvsebis granulometrul Sedgenilobaze: rac ufro 
wvrilia Semvsebi, miT metia wylis xarji (nax. 3.5.). 
     erTnairi granulometruli Sedgenilobis 
perlitbetonebis asaduRabeblad saWiro wylis 
optimaluri raodenoba, romelic uzrunvelyofs 
maRal simtkices, cementis xarjis zrdis dros 150-dan 
500 kg/m3-mde, praqtikulad ar icvleba. 
    bolo xanebSi sxvadasxva ucxouri kompaniebis 
mier Cvens qveyanaSi Semotanilia didi raodenobis 
sxvadsxva saxis danamatebi. maT Soris aRsaniSnavia 


















    
   Nnax. 3.5. betonis simtkicis  da gamosavlianobis koeficientis  
              damokidebuleba wylis xarjze da betonis 
              granulometrul Sedgenilobaze 
      1 – fraqcia 10 – 20 mm – 60%, fraqcia 5 – 10 mm – 40%; 
      2 – fraqcia 10 – 20 mm – 35%, fraqcia 5 – 10 mm – 20%, 
          fraqcia 1,2 – 5 mm – 10%, fraqcia 0 – 1,2 mm – 35%; 
      3 – fraqcia 1,2 – 5 mm _ 60%, fraqcia 0 – 1,2 mm – 40%. 
 
naerTebi zrdian betonis narevis Zvradobas da 
aumjobeseben mis samSeneblo-teqnikur Tvisebebs. 
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genen sinTezur polimerul naerTebs, romlebic 
SehyavT betonSi 0,2-1,5%-is odenobiT cementis masidan. 
maTi moqmedeba ganisazRvreba 1-2 saaTiT, ris Semdegac 
isini ganicdian destruqcias da gadadian cementisa-
Tvis uvnebel naerTebSi, romlebic xels ar uSlian 
gamyarebis process. Mmaplastificirebeli danamatebis 
gamoyenebiT miiReba maRali simtkicis betonebi (60 – 
80 mpa), advildeba nakeTobis dayalibeba da cementis 
xarji mcirdeba 20%-mde.  
zogierTi mkvlevari miiCnevs, rom maplastificire-
beli danamatebis Seyvana betonis narevSi mniSvne-
lovnad amcirebs betonis kapilaruli Seklebis 
sidides, rac metad mniSvnelovania perlitbetonebi-
saTvis. Ees danamatebi saSualebas iZleva wylis 
Semcirebis xarjze Semcirdes cementis xarji an 
cementis igive raodenobis gamoyenebiT Semcirdes w/c-is 
fardoba, Sesabamisad gaizardos simtkice, SeuRwe-
vadoba da yinvamedegoba. 
daxarisxebuli afuebuli perlitis dozireba unda 
moxdes fraqciebis mixdviT – 0-1,2 mm (wvrili qviSa), 
1,2-5 mm (msxvili qviSa), 5-10 mm (wvrili RorRi) da 10-20 
mm (msxvili RorRi) masiTi dozatorebiT. perlit-
betonis narevis momzadebisas afuebuli perlitis 
tenianoba ar unda aRematebodes 4%-s masis mixedviT. 
sawarmoo pirobebSi  xSirad  gamoiyeneba  daufraq- 
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ciebeli perlitis qviSa da RorRi, romelTa tenianoba 
dadgenili ar aris. rac auaresebs perlitbetonis 
erTgvarobas.  
zamTarSi perlitis gaTboba, betonSi gamoyenebis 
win aucilebeli ar aris. imisaTvis, rom betonis 
narevis temperatura 100C-is farglebSi SevinarCunoT, 
sakmarisia gamoviyenoT 700C-mde gacxelebuli wyali. 
perlitbetonis narevs amzadeben iZulebiTi moqme-
debis xsnarsarevebSi. gravitaciuli arevis betonsare-
vebSi perlitbetonis narevis momzadeba ar aris 
mizanSewonili narevis dabali Zvradobis, Semvsebebis 
zedapirebis simqisisa da didi wyalSTanTqmis gamo. 
perlitbetonis narevis momzadebis xangrZlivoba 
Seadgens 3_3,5 wT-s, mSrali komponentebis areva – 1,5 
wuTi, areva wylis damatebis Semdeg – 1,5_2 wT. 
 
3.4. perlitbetonis nakeTobebis dayalibeba 
da gamyareba 
 
perlitbetonis nakeTobebis dayalibebis dros 
iyeneben vibroSemkvrivebis da vibrodajorgvis meTods, 
rac uzrunvelyofs narevis saukeTeso Semkvrivebas, 
xels uSlis mis ganSrevebas, qmnis erTgvarovan 
struqturas simtkicisa da zogadi simkvrivis Tval-
sazrisiT, mTels nakeTobaSi.Ggarda amisa, vibrodajor-
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gvis gamoyeneba uzrunvelyofs saproeqto simtkices, 
Semvsebis granulebis maqsimaluri miaxloebis xarjze 
amcirebs betonis sakuTar masas. Pperlitis Semvsebi 
narevis yvelaze ufro msubuqi mdgenelia. Mmcirdeba 
agreTve cementis qviT Sevsebuli marcvalTSorisi 
sivrce. 
perlitbetonis nakeTobebis xarisxis gasaumjobe-
seblad mizanSewonilia movaxdinoT narevis moculo-
biTi dozireba da misi Cawyoba ganvaxorcieloT 
vibrosacmiT. 
Tanamedrove  pirobebSi  perlitbetonis da Sereuli 
msubuqi betonis (keramzitperlitbetoni, agloporit-
perlitbetoni da sxv.) nakeTobebs amzadeben stenduri 
an nakadur-konveieruli teqnologiiT. Perlitbetonis 
panelebi mzaddeba zomebiT 3,2X2,7X0,32 m; keramzit-
perlitbetonisa – 6,4X2,7X0,32 m. perlitbetonis pane-
lebisaTvis gamoiyeneba afuebuli perlitis RorRi 
nayari simkvriviT 300 kg/m3, qviSa-250kg/m3 da B30 klasis 
portlandcementi; xolo keramzitperlitbetonisaTvis 
_ keramziti zogadi simkvriviT 550-640  kg/m3, perlitis 
qviSa 170 kg/m3 da B40 klasis portlandcementi. 
foriani Semvsebebis dozireba moculobis mixedviT 
mimdinareobs Semdegnairad: jer ureven narevis kompo-
nentebs mSralad iZulebiTi moqmedebis betonsare-
vebSi, Semdeg umateben wyals da arevis damTav-
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rebisTanave narevi gadaaqvT betonCamwyobSi; iqidan ki 
sayalibe lenturi transportioriT, lentis mTel 
siganeze Tanabari ganawilebiT, erTdrouli vibri-
rebiT da SemkvrivebiT,  miewodeba yalibebs (50 herci 
sixSire). nakeTobebis Tboteniani damuSaveba mimdinare-
obs 1000C temperaturaze 4_5 saaTis ganmavlobaSi. 
cxril 3.3-Si mocemulia masalebis faqtiuri xarji 
1 m3 betonze. sawarmoo pirobebSi perlitbetonis da 
Sereul Semvsebebze damzadebuli msubuqi betonebis 
nakeTobebis gasamyareblad iyeneben gasaorTql kame-
rebs. Mmagram unda aRiniSnos, rom afuebuli perlitis 
Semvsebze damzadebuli betonebi Seicaven didi 
raodenobiT wyals da amitom, mizanSewonilia Catar-
des jer nakeTobebis Sroba tenianobis Sesamcireblad 
da Semdeg  Tburi damuSaveba. aRsaniSnavia, rom 800C-ze  
dabal temperaturaze nakeTobaTa gaorTqvlisas isini 
gamodian maRali tenianobiT, xolo 1000C-ze maRali 
temperatura nakeTobis zedapiris rRvevas iwvevs, 
radgan wyali zeda SreebSi iwyebs duRils. Aamitom 
Tburi damuSavebis win nakeToba saWiroa davayovnoT 
1,5_2 saaTiT.Aam periodSi mimdinareobs cementis mine-
ralebis hidrolizi da nakeTobis nawilobrivi Sroba. 
saSeni masalebis samecniero-kvleviT institutSi 
Catarebul iqna gamokvlevebi perlitbetonis gamya-
rebis daCqarebisa, eleqtrogaxurebis meTodiT. 
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cxrili 3.3 
            masalebis faqtiuri xarji 1 m3 betonze 
narevis Semadgenlebi 





 fraqcia 10-20 mm 







 perliti  l-Si 
 fraqcia 10-20 mm 







 perlitis qviSa 





 cementi  kg-Si 262 280 
 wyali l-Si 210 250 
 
B3,5 klasis perlitbetonis nimuSebi (panelebi 
zomiT 150X150X35 sm) damzadebul iqna faravnis adgil-
mdebareobis perlitze da gamyarebul iqna eleqtro-
gaxurebis meTodiT. Tanabarzomieri eleqtrogaxurebis 
mizniT, nakeTobis zedapirebze aTavsebdnen damsxvreul 
qvanaxSiris koqss (d = 2_3sm), romelic dasvelebuli 
iyo kalciumis qloridiT. eleqtrodebad gamoiyenebo-
dnen yalibis fskeri da panelSi ganTavsebuli 
armaturis bade. Ddayalibebidan 2 saaTis Semdeg, pane-
lebs axurebdnen cvladi deniT 5-6 saaTis ganmavlo-
baSi, 60_127 volti Zabvis qveS. Zabvas TandaTanobiT 
umatebdnen betonis Tanabarzomieri gaxurebis mizniT. 
228 kg/m3 cementis xarjis dros eleqtrogaxurebis 
meTodiT miiReba B5 klasis perlitbetoni, romlis 
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zogadi simkvrivea 1110 kg/m3. procesis damTavrebis 
Semdeg betonis tenianoba masis mixedviT Seadgens 11%-s 
(nimuSebis orTqliT damuSavebisas tenianoba aris 20-25%). 
vladivistokSi damuSavebuli eleqtrogaxurebis 
meTodis mixedviT, perlitbetonis gacxeleba xdeba 220 
volti Zabvis qveS, 300 amperi denis Zalis mqone  
eleqtrodeniT. Bbetonis Ggaxurebis temperatura Sead-
gens 90-1000C-s, xolo gaxurebis dro – 30-60 wT-s; 
eleqtroenergiis xarji Seadgens 30-40 kvt.sT/m3-s. 
eleqtrodebad gamoyenebulia yalibis fskeri da pane-
lis armaturis bade. amgvari TermodamuSavebisas, 
zemoT moyvanil meTodTan SedarebiT, mcirdeba 
gaxurebis dro da ukeT gamoiyeneba saamqros sawarmoo 
farTobi panelebis eleqtrogaxurebis paketuri 
meTodis gamo. Tumca vladivostokis meTodis gamoye-
neba, adgilobrivad gacxelebis gamo, SezRudulia 
panelebis karkasuli armirebis dros.            
CrdiloeTis qveynebSi damuSavebulia perlitbeto-
nis nakeTobebis miReba cxeli dayalibebiT. sacdeli 
nimuSebi damzadebul iqna zomebiT 10X10X10 sm, sul 
145 kubi. nimuSebi erTmaneTisagan gansxvavdebodnen 
Semvsebis granulometruli SedgenilobiT, cementisa 
da wylis xarjiT. cementis klasia B40; perlitbetonis 
simtkicis da zogadi simkvrivis Tburi damuSavebis 
meTodze damokidebulebis Seswavlis mizniT, nimuSebis 
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nawili damzadebul iqna cxeli dayalibebiT 220 da 
380 volti Zabvis zemoqmedebis qveS, xolo sakont-
rolo nimuSebi ki – orTqldamuSavebiT (1000 grad/sT). 
220 volti Zabvis da 10-12 amperi denis Zalis dros 
perlitbetonis narevis gaxurebis dro Seadgenda 5-6 
wT-s. 380 volti Zabvisas 900C-mde temperaturis awevis 
dro Seadgenda 1,5-2,5wT-s. umetes SemTxvevebSi, 
temperaturis aweva meore wuTze iwvevda betonis 
masaSi arsebuli wylis aduRebas da tenis Zalian 
swraf aorTqlebas.  
250-300 kg/m3 cementis xarjisas cxeli dayalibebis 
da gaorTqvlis meTodiT damzadebuli nimuSebis 
simtkiceebi TiTqmis erTnairia. cementis gazrdili 
xarjisas cxeli dayalibebiT gamyarebuli nimuSebis 
simtkiceebi ramdenadme naklebi iyo, vidre gaorTq-
lili nimuSebisa; zogadi simkvriveebi ki TiTqmis 
erTnairia. 
miuxedavad imisa, rom cxeli dayalibebis sacdel 
nimuSebSi asaduRabebeli wylis odenoba 10_20%-iT 
metia, vidre sakontrolo nimuSebSi, erTi dRe-Ramis 
asakSi maTi tenianobebi TiTqmis erTnairia, radgan 
betonis gaxurebis da Cawyobis dros cxeli 
dayalibebis meTodiT tenis nawili orTqldeba. 
moskovis betonisa da rkinabetonis samecniero-
kvleviT institutSi damuSavebulia eleqtrogaxurebiT 
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perlitbetonis gamyarebis daCqarebis optimaluri 
reJimebi. Kkvlevebi tardeboda M50_100 markis nimu-
Sebze, romelTa zogadi simkvrive meryeobda 900_1100 
kg/m3-is farglebSi. 
dadgenilia, rom 95_980C-ze  2 saaTis ganmavlobaSi  
eleqtrogaxurebis da 8-10 saaTis gacivebis Semdeg, 
gamocdili nimuSebis simtkicem Seadgina saproeqto-
samarko simtkicis 70-80%. nimuSebisEeleqtrogaxurebam 
6 saaTis ganmavlobaSi Seamcira perlitbetonis simt-
kice misi gamoSrobis gamo. Pperlitbetonis tenianoba 
eleqtrogaxurebis Semdeg 20_30%-iT naklebia, vidre  
gaorTqlili nimuSebisa. 
eleqtrogaxurebis dros, temperaturis Zalze neli 
awevisas,  perlitbetonis gafarToeba Seadgens 6-12x10-6; 
am dros iqmneba xelsayreli pirobebi betonis 
struqturis CamoyalibebisaTvis.  
amgvarad, perlitbetonis struqturis rRvevis 
Tavidan asacileblad aucilebelia an temperaturis 
mdore, TandaTanobiTi aweva, an eleqtrogaxurebis 
dawyebamde winaswari dayovneba. gamokvlevebiT 
dadgenilia, rom perlitbetonis narevis winaswari 
gaxurebiT mniSvnelovnad mcirdeba deformaciebi, 
aseve gamoiricxeba adgilobrivi gadaxurebebebi da 
temperaturuli gadametZabvebi nakeTobebSi. 
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Tavi  IV 
perlitbetonis da perlitis qviSaze damzadebuli 
Sereuli betonebis fizikur-teqnikuri Tvisebebi 
    
evropisa da axlo sazRvargareTis ramodenime wamyvan 
institutSi Catarebuli samecniero kvlevebis Semdeg, 
afuebuli perlitis bazaze, Seqmnilia msubuqi beto-
nebis (perlitbetoni, keramzitperlitbetoni, widaper-
litbetoni, separirebuli perlitbetoni da sxv.) 
saxeobebi, Seswavlilia maTi Tvisebebi da gansazRv-
rulia saangariSo maxasiaTeblebi. 
msubuq betonebs Soris minimaluri zogadi simkv-
riviT gamoirCeva afuebuli perlitis qviSaze da 
RorRze damzadebuli perlitbetonebi (ix. cxrili 4.1). 
                                    cxrili 4.1 
perlitbetonebis da perlitis qviSaze damzadebuli 






























msxvili Semvsebis nayari simkvriveebi kg/m3 
































































































































msubuq betonebs ufro xSirad iyeneben SemomzRudav 
konstruqciebSi, sadac zogad simkvrives gadamwyveti 
roli akisria. Aafuebuli perlitis qviSa ki yvelaze 
msubuqia, xelovnur da bunebriv forian qviSebs Soris 
da misi gamoyeneba sxva saxis forian RorRTan erTad 
mizanSewonilia nakeTobis masis Sesamcireblad. 
 
4.1. perlitbetonis fizikur-teqnikuri 
maxasiaTebelebi 
 
wina saukunis Sua wlebidan  sabWoTa kavSirSi 
pirvelad, kavkasiis adgilmdebareobis perlitis afue-
bul qviSaze da RorRze, miRebul iqna perlitbetoni. 
Aamis Semdeg yofili sabWoTa kavSiris sxvadasxva 
samecniero-kvleviT institutSi Catarebul iqna 
mravalricxvovani kvlevebi da damzadebul iqna 
sxvadasxva Sedgenilobis perlitbetonebi. maT Soris 
Tbilisis saSeni masalebis samecniero-kvleviT 
institutSi, mbrunav RumelSi afuebul faravnis 
perlitis RorRsa da QqviSaze, miRebuli iqna maRali 
xarisxis perlitbetoni. 
perlitbetonis sacdel anarevebs amzadebdnen 
laboratoriul duRabsarevebSi. Aayalibebdnen kubis 
formis nimuSebs zomebiT 10X10X10, 15X15X15 da 
20X20X20 sm da prizmebs zomebiT 10X10X40, 15X15X60 da 
20X20X80 sm. 
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gamyarebis dasaCqareblad nimuSebs orTqlavdnen 
Semdegi reJimiT: winaswari dayovneba – 2-3sT, tempera-
turis aweva 80-950C-mde – 2-3sT, izoTermuli damuSa-
veba – 8-10sT, temperaturis daweva – 2-3sT. gaorTqvlis 
Semdeg nimuSebis simtkice Seadgenda saboloo simtki-
cis 80-90%-s.  
gamokvleul iqna perlitbetonis ZiriTadi fizikur-
teqnikuri Tvisebebi xanmokle statikuri da dinami-
kuri, aseve xangrZlivi statikuri datvirTvebis dros. 
kuburi simtkice. perlitbetonis sakvlevi nimuSebi 
gamocdil iqna 28 dRis da ufro meti xnis asakSi, 
gaorTqvlis Semdeg, moqmedi standartis Sesabamisad. 
kubebis gamocdis Semdeg miRebul iqna simtkicis 
gadamyvani koeficientebis sxvadasxva mniSvnelobebi; 
kerZod: 10X10X10 sm zomis kubebis simtkicis gadamyvani 
koeficientebi 20X20X20 sm zomis kubebis simtkicis 
mimarT, Seadgenda 0,87-s; 15X15X15 sm-dan 20X20X20sm-ze 
Seadgenda 0,94-s, xolo 10X10X10 sm-dan 15X15X15 sm-ze 
ki 0,91-s. 
kuburi simtkice droTa ganmavlobaSi izrdeba. 
magaliTad, ori wlis Semdeg simtkicis zrda 
meryeobda 9_27%-is farglebSi. xolo cementis 
mometebuli xarjiT gamorCeuli nimuSebi simtkicis 
ufro intensiuri zrdiT xasiaTdebian. 
3,5_7,5 mpa simtkicis, cementis umciresi xarjiT dam- 
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zadebuli nimuSebis maqsimaluri zogadi simkvrive 
Seadgenda 600_800 kg/m3-s. 
prizmuli simtkice. gamokvlevebiT dagenilia, rom 
perlitbetonis prizmuli simtkice samSeneblo normebSi 
moyvanilze metia. magaliTad, Tbilisis eqsperimentuli 
daproeqtebis samecniero-kvleviTi institutis monace-
mebis mixedviT, 5_20 mpa kuburi simtkicis dros Rk/Rpr 
Seadgens 0,68-0,97-s, xolo saSeni masalebis samecniero-
kvleviT institutSi Catarebuli kvlevebiT _ Rk=3-11 
mpa kuburi simtkicis dros Rk/Rpr=0,72_1,06 (saSualod 
0,89), maSin roca samSeneblo normebSi moyvanilia 
Rk/Rpr=0,8.  
prizmebSi pirveli bzarebi warmoiqmnebian mrRvevi 
datvirTvidan daaxloebiT 0,9RmrR. mniSvnelobebis dros. 
Bbzarebs umetesad vertikaluri mimarTuleba gaaCniaT. 
Mmxolod zogierT SemTxvevaSi arian isini daxrilni 
vertikaluri RerZis mimarT.Pperlitbetonis prizmebis 
rRvevis xasiaTi metyvelebs imaze, rom ganivi 
mimarTulebiT betonis winaRobis unari amowurulia.  
Semvsebis granulometruli Sedgeniloba, cementisa 
da wylis xarji mniSvnelovan gavlenas ver axdenen 
Rpr/Rkub. Ffardobaze. 
sxvadasxva samecniero-kvleviT institutSi simtki-
ceebi gaWimvisas gansazRvrulia rvianis tipis nimu-
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Sebze (simaRle 76 sm, kveTi 10X10sm), centralurad 
modebuli datvirTviT da Runvaze Zelakebze zomebiT 
15X15X55 da 15X15X120mm. 
moskovis rkinabetonis samecniero-kvleviT institutSi 
gamoscades rvianis tipis nimuSebi centralur 
gaWimvaze da standartuli, 10X10X40 sm zomis Zelakebi 
Runvaze. rvianebis da Zelakebis centrireba xdeboda 
datvirTvaze, romelic Seadgenda mrRvevi Zalis 20%-s. 
nimuSebs tvirTavdnen safexurebrivad, 0,1PmrR datvir-
TviT da aCerebdnen TiToeul safexurze 5-6 wuTis 
ganmavlobaSi. 
50-100 markis perlitbetonebisaTvis simtkiceebi 
gaWimvaze Runvaze meryeobda 0,62-1,07 mpa-is farglebSi. 
maqsimaluri simtkice miRebul iqna 15X15X55 sm zomis 
Zelakebis gamocdisas.  
50-150 markis perlitbetonebis RerZuli gaWimvis 
dros simtkicem Seadgina 0,32_0,64 mpa.  
nax. 4.1-ze mocemulia kumSvisa da gaWimvis defor-
maciebis Zabvebze damokidebulebis grafikebi, 
perlitbetonis Runvisas.  
rkinabetonis samecniero-kvleviT institutSi Cata-
rebuli kvlevebis monacemebiT, perlitbetonis simtkice 
gaWimvaze mkveTrad gansxvavdeba normatulisagan da 
Seadgens saSualod mis 50%-s. sxva institutebSi 
Catarebuli eqsperimentebis mixedviT 10 mpa da ufro 
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naklebi markis perlitbetonis simtkice gaWimvaze 
normatiulis 65%-ia, xolo 15 mpa da ufro meti markis 











     nax. 4.1. kumSvisa da gaWimvis deformaciebi perlitbetonis 
                                Runvisas 
                   1 _ 14 tenzogadamwodebis nomrebi 
 
xanmokle datvirTvebis dros ganviTarebuli 
deformaciebi. grZivi deformaciebi kumSvisas ganisa-
zRvra prizmul nimuSebze, safexurebrivi datvirTvebi-
sas (0,1 mrRvevi datvirTvidan), xuT-xuTi (eqsperi-
mentuli daproeqtebis zonaluri samecniero-kvleviTi 
institutis monacemebi) da 6-6 (rkinabetonis samec-
niero-kvleviTi institutis mixedviT) wuTi dayovnebiT 
TiToeul safexurze.Dperlitbetonis drekadi da 


















tebis zonalur samecniero-kvleviT institutSi gazo-
milia eleqtrotenzogadamwodebiT, xolo rkinabetonis 
samecniero-kvleviT institutSi indikatorebiT. 
eqsperimentuli daproeqtebis zonaluri samecniero-
kvleviTi institutis kvlevebiT, drekadi da mTliani 
deformaciebis fardoba Seadgens 0,82-0,9, xolo rkina-
betonis samecniero-kvleviTi institutis monacemebiT 
_ 0,86-s. zRvruli Wimvadoba centraluri kumSvisas _ 
Sesabamisad 2,3X10-3 da 1,8X10-3. garda amisa, eleqtro-
tenzogadamwodebma saSualeba mogvca dagvefiqsirebina,  
datvirTvasTan Zalze axlos mdgomi Zabvebi da defor-
maciebi. miRebuli monacemebi warmoadgenen utyuar 
mtkicebulebas imisas, rom perlitbetoni, iseve 
rogorc sxva msubuqi betonebi, warmoadgenen drekad-
plastikur tanebs. 
kumSvisas drekadobis sawyisi moduli ganisaz-
Rvreba datvirTvis drekad stadiaSi, 20%-ze mrRvevi 
datvirTvidan. 
nax. 4.2-ze warmodgenilia drekadobis modulisa da 
deformaciebis urTierTdamokidebulebis grafikebi 5, 
7,5 da 10 mpa simtkicis perlitbetonebisaTvis. 
naxazebidan naTlad Cans, rom datvirTvis gazrdiT 
mcirdeba drekadobis moduli, radgan izrdeba betonis 
fardobiTi deformacia. 5_10 mpa simtkicis perlit-
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betonebis sawyisi drekadobis moduli SeiZleba 
ganisazRvros Semdegi formuliT: 
Eb=500(Rkub.+50) mpa; 
drekadobis modulis am formuliT gansazRvruli 
mniSvneloba emTxveva eqsperimentulad miRebuls; 
saSualo kvadratuli gadaxra Seadgens 14%-s. samSe-
neblo normebSi moyvanili saSualo kvadratuli 









nax. 4.2. kumSvis deformaciisa da drekadobis modulis 
Ddamokidebulebis grafikebi 
1 – marka 5 mpa; 2 – marka 7,5 mpa; 3 – 10 mpa 
10 mpa-ze naklebi simtkicis perlitbetonebisaTvis, 
moskovis rkinabetonis samecniero-kvleviT institutSi 
Catarebuli kvlevebis mixedviT, dafquli qviSebis 
SemTxvevaSi drekadobis sawyisi moduli Seadgens 
normatulis 0,9_0,85-s, xolo 180 kg/m3 zogadi 
simkvrivis, Saxtur RumelSi gamomwvar msubuq qviSaze 
damzadebuli perlitbetonebisaTvis _ 0.65-s. 









,103⋅E mpa 510−⋅ε  
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samSeneblo konstruqciebis centraluri samecniero-
kvleviTi institutis monacemebiT, cement-perlitis da 
kir-perlitis Semkvrelze damzadebuli, 10 mpa-ze nak-
lebi simtkicis perlitbetonebisaTvis, sawyisi dreka-
dobis moduli normatuls utoldeba, xolo 10 mpa-ze 
meti simtkicis betonebisaTvis 25_30%-iT metia 
normatulze.  
Tbilisis saSeni masalebis samecniero-kvleviTi 
institutis monacemebiT, 5_15 mpa simtkicis faravnis 
afuebul perlitze damzadebuli betonebisaTvis 
drekadobis sawyisi moduli Seadgens normatuli 
maCveneblis 80%-s.  
amgvarad, erTi da igive simtkicis perlitbetonebis 
sawyisi drekadobis modulis gadaxra normatuli 
maCveneblisagan 10_30%-s ar aRemateba da misi sidide 
damokidebulia perlitis qviSisa da RorRis sisxoze, 
forianobaze da simtkiceze. 
puasonis koeficienti gansazRvrul iqna prizmuli 
nimuSebis kumSvisas mrRvevi datvirTvis 20% mniSvne-
lobebis dros (prizmuli simtkice <10 mpa): 
− samSeneblo konstruqciebis centraluri samecniero-
kvleviTi institutis monacemebiT - 0,16_0,26; 
− Tbilisis saSeni masalebis samecniero-kvleviTi 
institutis monacemebiT - 0,21_0,26; 
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− moskovis rkinabetonis samecniero-kvleviT institu-
tis monacemebiT – 0,17_0,36. 
drekadobis moduli da grZivi deformaciebi 
gansazRvrul iqna RerZul gaWimvaze winasawar centri-
rebul nimuSebze mrRvevi datvirTvis 20%-iani 
mniSvnelobebis dros. 
mrRvevTan axlomdebare datvirTvebze drekadi da 
plastikuri deformaciebis fardoba samSeneblo 
konstruqciebis centraluri samecniero-kvleviTi    
institutis da Tbilisis saSeni masalebis samecniero-
kvleviTi institutis monacemebiT Seadgens 0,85 da 0,81, 
xolo zRvruli Wimvadoba 8,4-11,2X10-5 da 12X10-5 
Sesabamisad. 
5_7,5 markis perlitbetonebis drekadobis moduli 
gaWimvisas meryeobs 4000 – 5000 mpa-s farglebSi. 
5-20 markis perlitbetonebis zRvruli kumSvadoba 
saSeni masalebis institutis monacemebiT aris 2,5X10-3, 
xolo zRvruli Wimvadoba 2,6X10-4. es monacemebi sxva 
msubuqi betonebis (keramzitbetoni, Termolitbetoni 
da sxv.) analogiur monacemebTan SedarebiT gacilebiT 
ukeTesia. 
keramzitperlitbetoni. pirvelad keramzitperlit-
betoni damuSavda da misi Tvisebebi Seswavlil iqna 20 
saukunis meore naxevarSi kievis saSeni masalebis 
samecniero-kvleviT institutSi. Semdgom ukve perlit-
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betonis Tvisebebi gamoikvlies agreTve moskovis 
rkinabetonis centralur samecniero-kvleviT da 
eqsperimentuli daproeqtebis centralur samecniero-
kvleviT institutebSi.  
eqsperimentebSi gamoiyeneboda Semdegi masalebi: 
kievis saSeni masalebis samecniero-kvleviT insti-
tutSi – qerCis keramzitis RorRi fraqciiT 5-10 mm, 
zogadi simkvriviT – 706 kg/m3; RorRi fraqciiT 10-20 
mm, zogadi simkvriviT 569 kg/m3; RorRi fraqciiT 20-40 
mm, zogadi simkvriviT 464  kg/m3 (cxrili №4.1., №1_10); 
mbrunav RumelSi afuebuli imierkarpatiis perlitis 
qviSa fraqciiT 0_5mm, zogadi simkvriviT 200 kg/m3 da 
Saxtur RumelSi afuebuli igive perlitis qviSa 170 
kg/m3 zogadi simkvriviT (№4_9, cxrili 4.2.) 
moskovis rkinabetonis samecniero-kvleviT insti-
tutSi – lianozovis keramziti 415, 530, 570 kg/m3 
zogadi simkvriviT (№11_15, №16 da №17,18 Sesabamisad); 
aseve Saxtur RumlebSi afuebuli msxvreuli perli-
tis qviSa, simkvriviT 540 kg/m3 (№115,16, 19 da 20). 
eqsperimentuli daproeqtebis centralur samecniero-
kvleviT institutSi - lianozovis keramziti fraqciiT 
10_20 mm, 330-390 kg/m3, 5-10 mm, 270-320 kg/m3 (№ 21-23); 
mbrunav RumelSi afuebuli perlitis qviSa, zogadi 
simkvriviT 280-300 kg/m3. 
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Semkvrelad gamoyenebul iqna 500 da 600 markis 
portlandcementebi. 
Seswavlili iqna 3,5-20 mpa simtkicisa da 650-1300 
kg/m3 simkvrivis keramzitperlitbetonebis ZiriTadi 
fizikur-meqanikuri maCveneblebi xanmokle statikuri 
datvirTvebis dros, kerZod, drekadobis moduli 
kumSvaze da gaWimvaze, puasonis koeficienti, kumSvadoba 
da Wimvadoba, bzarmedegoba, cocvisa da Seklebis 
deformaciebi da a.S. cementis xarji am betonebisaTvis 
icvleboda 160-500 kg/m3-is farglebSi. 
keramzitperlitobetonis sawyisi drekadobis moduli 
eleqtrotenzogadamwodebiT deformaciebis gazomvisas, 
20%-iani datvirTvis dros prizmuli simtkicidan, 
icvleboda 2,3-dan 12,2X103 mpa-is farglebSi (ix. cxr. 
4.1.). zRvruli kumSvadoba kievis saSeni masalebis 
samecniero-kvleviT institutSi Catarebuli kvlevebis 
mixedviT aris 1,85_2,2 mm/m,   moskovis rkinabetonis 
samecniero-kvleviT institutSi – 1,8_2,3 mm/m da 
eqsperimentuli daproeqtebis centralur samecniero-
kvle- kvleviT institutSi – 1,4 mm/m. kumSvisas ganivi 
gafarToebis zRvruli deformacia tolia saSualod 
0,4_0,6 mm/m. 
puasonis koeficientis mniSvnelobebi samive 
institutSi warmoebuli eqsperimentebis mixedviT 
icvleba 0,196-0,235 farglebSi. 
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                                   cxrili 4.1 
keramzitperlitbetonis ZiriTadi maCveneblebi 
№ 















































































1 1002 800 252 235 1030 14,2 9100 
2 970 750 345 224 1175 16,5 8850 
3 1064 700 266 211 1090 12,4 10340 
4 830 760 233 268 985 11,3 5400 
5 790 690 344 288 1035 12,2 5400 
6 860 760 250 302 955 10,1 5290 
7 869 660 360 330 955 11,3 4840 
8 603 1000 310 280 860 6,8 3250 
9 837 750 156 248 935 8,7 4590 
10 1200 800 178 287 1060 7,8 4390 
11 930 600 155 155 640 3,5 _ 
12 930 620 200 170 700 5,0 3900 
13 920 620 250 245 760 7,5 _ 
14 900 400 325 300 850 10,0 _ 
15 895 395 460 300 975 15,0 _ 
16 900 400 480 280 1280 20,0 12200 
17 1000 630 140 220 945 6,1 5450 
18 1000 630 220 230 1070 9,2 5530 
19 770 525 180 137 800 2,7 2030 
20 980 384 440 308 1200 17,0 9830 
21 1083 274 292 212 751 7,5 _ 
22 1035 258 360 206 1145 7,5 6070 
23 858 455 390 210 1149 10,0 6930 
24 580 868 290 232 1012 7,5 5070 
25 600 895 415 240 1122 10,0 6520 
26 740 578 214 214 878 5,0 4500 
27 725 552 310 228 969 7,5 5550 
 
keramzitperlitbetonis simtkice gaWimvaze kievis 
saSeni masalebis samecniero-kvleviT institutSi 
dadgenilia 10X10sm kveTis da 43 sm sigrZis mqone 
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rvianebis gamocdiT. 5-12,5 klasis betonis  simtkicem 
gaWimvaze Seadgina 0,36-0,76 mpa. drekadobis moduli 
gaWimvaze icvleboda 3740-dan 10000 mpa-is farglebSi. 
zRvruli Wimvadobaa 0,1-0,15 mm/m. 
interess iwvevs keramzitperlitbetonis bzarmede-
gobis gamokvlevis meTodika, romelic SemuSavebulia 
i. nacievskis mier (dafuZnebuli rgolis principze). 
rgolebi mzaddeba foladis asawyob yalibebSi 
(rgolis gare diametria 19 sm, Siga 9 sm, xolo simaRle 
10 sm-ia). dayalibebis, gaorTqvlisa da Senaxvis xerxi 
standartulia (temperatura 200C, fardobiTi tenianoba 
65-80%). aRmoCnda, rom yvelaze mcire bzarmedegobiT 
gamoirCeodnen Saxtur RumelSi afuebul qviSaze 
(zogadi simkvrive 200 kg/m3) damzadebuli nimuSebi 
(maTSi bzarebze dakvirveba warmoebda gamyarebis me-18 
dReze); Semdeg modis qviSis, cementis da wylis mome-
tebuli xarjiT gamorCeuli keramzitperlitbetonis 
nimuSebi (pirveli bzarebi aRmoCenil iqna Senaxvis 58-e 
dRes).  
mbrunav RumelSi afuebul perlitis qviSaze 
damzadebuli yvela nimuSi bzarmedegi gamodga. 8 Tvis 
ganmavlobaSi dakvirvebisas maTze bzarebi ar 
aRmoCenila. 
kievis saSeni masalebis samecniero-kvleviT insti-
tutSi warmoebuli kvlevebis mixedviT keramzitper-
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litbetonis Seklebam 220 dRe-Ramis gamyarebis Semdeg 
Seadgina 0,25-0,63 mm/m. maqsimaluri SeklebiT xasiaTde-
bodnen Saxtur RumelSi afuebuli perlitis qviSaze 
damzadebuli da gazrdili duRaburi nawilis mqone 
nimuSebi. 
moskovis rkinabetonis samecniero-kvleviT institutSi 
Catarebuli kvlevebis mixedviT 480 dRe-Ramis Semdeg 
keramzitperlitbetonis Seklebam miaRwia 0,57 mm/m. 
xolo Seklebis procesis stabilizacia aRiniSneboda 
250 dRe-Ramis asakSi. 
moskovis rkinabetonis samecniero-kvleviT institutSi 
Seswavlil iqna agreTve keramzitperlitbetonis coc-
vadoba 0,3 da 0,5Rpr datvirTvebis dros, 1 da 6 Tvis 
prizmul nimuSebze. 3,5 mpa simtkicis keramzitper-
litbetonis cocvadobis fardobiTma deformaciam 28 
dRe-Ramis Semdeg, 0,3Rpr datvirTvis dros Seadgina 0,53 
mm/m, xolo 0,5Rpr dros 0,91 mm/m. 15 mpa simtkicis keram-
zitperlitbetonisaTvis Sesabamisad – 0,3Rpr – 0,85 mm/m 
da 0,5Rpr – 1,01 mm/m. 6 Tvis Semdeg es maCveneblebi 
daaxloebiT 1,5-jer Semcirda.  
zogierTi mkvlevaris azriT keramzitperlitbetonSi 
bzarebi warmoiqmneba araTanabarzomieri Srobis, 
wylis swrafi aorTqlebisas gare Sreebis Seklebis da 
kumSvisas ganivi gamWimavi Zalvebis warmoqmnis gamo. m. 
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xutorianskim daadgina, rom betonis cocvadoba 
izrdeba perlitis qviSis mtvrisebri fraqciis zrdiT. 
Aase magaliTad, B3,5 klasis keramzitperlitbetonis 
cocvadoba 0,3Rpr dros aris:  
- perlitis qviSaSi mtvrisebri nawilakebis 15%-mde 
Semcvelobisas – 0,65 mm/m; 
- perlitis qviSaSi mtvrisebri nawilakebis 40%-mde 
Semcvelobisas – 1,4 mm/m. 
imave m. xutorianskis monacemebiT 10 da 15 mpa 
simtkicis perlitbetonebis wyalSTanTqmis dinamika 
stabilizirdeba 5 Tvis Semdeg da Seadgens Sesabami-
sad 15,6 da 16,5%-s, xolo 5 mpa simtkicis nimuSebisaTvis 
23,6%-s. kapilarulma Sewovam 100 dRe-Ramis Semdeg, 5, 
10 da 15 mpa simtkicis nimuSebisaTvis Seadgina Sesaba-
misad 7,6, 6,87 da 4,85%; darbilebis koeficienti iyo 
0,82-0,89. widaportlandcementze damzadebuli keram-
zitperlitbetonis sorbciulma tenianobam 75%-ian 
tenian garemoSi Seadgina 7,5%, xolo Cveulebriv 
portlandcementze ki 2,5%. 
5 da 7,5 mpa simtkicis da 1060-1140 kg/m3 zogadi 
simkvrivis keramzitperlitbetonis Tbogamtarobis 
koeficienti mSral mdgomareobaSi aris 0,35-0,46 vt/m.0C., 
sorbciuli tenianobisas – 0,46-0,57, xolo gaorTqvlis 
Semdeg – 0,52-0,67 vt/m.0C. 
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garkveul interess iwvevs agreTve erTi da igive 
msxvil (keramziti) da sxvadasxva wvril (afuebuli 
perlitis qviSa da damsxvreuli keramzitis qviSa) 
Semvsebebze damzadebuli, 3,5-15 mpa markis keramzitper-
litbetonisa keramzitbetonis ZiriTadi Tvisebebis 
Sedareba: keramzitperlitbetonis zogadi simkvrive 
20_25%-iT naklebia keramzitbetonis igive maCvenebelze 
(erTnairi simtkiceebisa da cementis erTi da igive 
xarjis dros). Kkeramzitperlitbetonis sawyisi dreka-
dobis moduli, Saxtur RumelSi afuebuli perlitis 
gamoyenebis SemTxvevaSi, 20-25%-iT naklebia keramzitbe-
tonis igive maxasiaTebelze, xolo horizontalur 
mbrunav RumelSi afuebisas 5_10%-iT. keramzitperlit-
betonis cocvadoba 0,5Rpr momkumSavi Zalvis 
zemoqmedebisas Seadgens 0,4_1 mm/m, keramzitbetonisa – 
0,35-dan 0,75 mm/m-mde; keramzitperlitbetonis puasonis 
koeficienti tolia 0,22-is, keramzitbetonis – 0,18-is. 5-
10 mpa simtkicis keramzitperlitbetonis zRvruli 
kumSvadoba Seadgens 1,8 mm/m-s, 10-15 mpa simtkicisa – 2,3 
mm/m; 10 mpa da ufro dabali simtkicis keramzitbetonis 
zRvruli kumSvadobaa 1,35 mm/m; keramzitperlitbetonis 
Seklebis fardobiTi deformacia icvleba 48X10-5-dan 
57X10-5-mde, keramzitbetonis ki 22X10-5-dan 68X10-5-mde.   
widaperlitbetoni. somxeTis saSeni masalebis 
samecniero-kvleviTi institutis mier damuSavebuli da 
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Seswavlilia widaperlitbetoni. msxvil Semvsebad gamo-
yenebulia karmraSenis bunebrivi wida nayari zogadi 
simkvriviT 318-480 kg/m3, romlis simtkicis zRvaria 
kumSvaze 0,43-0,75 kg/m3. wvril Semvsebad gamoyenebulia 
Saxtur RumelSi afuebuli aragacis perlitis qviSa, 
nayari simkvriviT 65-90 kg/m3 (Zalian msubuqi) da 
mbrunav RumelSi afuebuli qviSiT (nayari simkvrive 
364-398 kg/m3). miRebuli wida perlitbetonis simtkicea 
3,5-10 mpa, zogadi simkvrive ki 820-970 kg/m3. 500 markis 
portlandcementis xarjia 210-dan 410 kg/m3-mde. prizmu-
li da kuburi simtkiceebis Tanafardobaa 0,94. 
drekadobis sawyisi modulia 4000-dan 8000 mpa-mde. 
perlitis qviSis gavlena widaperlitbetonis simt-
kiceze da zogad simkvriveze, aseve cementis xarjze 
naCvenebia nax. 4.3-ze.Nnaxazidan Cans, rom widaperlit-
betonis simtkice kumSvaze, perlitis Zalze msubuqi 
qviSis gamoyenebisas, daaxloebiT 30%-iT naklebia, 
mZime qviSis gamoyenebiT miRebuli betonis simtkiceze. 
zogad simkvriveebs Soris gansxvaveba mxolod 3-5 %-ia. 
imisaTvis, rom gavzardoT Zalze msubuq perlitis 
qviSaze damzadebuli widaperlitbetonis simtkice 
dagvWirdeba cementis xarjis gazrda 80-100 kg/m3-iT. 
widaperlitbetonis simtkicis zRvari gaWimvisas 15%-
iT naklebia Cveulebrivi mZime betonis analogiur 
maCvenebelTan SedarebiT. widaperlitbetonis Sekle-
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bisa da cocvadobis maxasiaTeblebi mocemulia cxril 
4.2-Si. 
 
     
 
      
 
 
      
       
  Nnax. 4.3. widaperlitbetonis simtkicis, da zogadi simkvrivis  
              Ddamokidebuleba cementis xarjze 
     1 – mbrunav RumelSi afuebuli aragacis perlitis qviSa; 
     2 – igive, afuebuli Saxtur RumelSi 
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4.2-dan Cans, rom Seklebisa da cocvis maqsimaluri 
deformaciebiT xasiaTdebian msubuqi perlitis qviSaze 
damzadebuli widaperlitbetonebi. 
eqsperimentuli monacemebiT dasturdeba widaper-
litbetonis  sorbciuli da narCeni tenianobebis 

























zogadi simkvrive, kg/m3 betonis marka 
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damokidebuleba qviSis saxeobaze. mag. mZime qviSaze 
damzadebuli widaperlitbetonis tenianobam Seadgina 
1,3-2,8% da 5,9 9,2%, xolo msubuq qviSaze damzadebulma 
ki – 1,2-4,1 da 6,3-13,6%; Tbogamtarobis koeficienti 
Sesabamisad iqneba: 0,24-0,32 da 0,22-0,31 vt/m0C. 
widaperlitpemzabetoni.
1350 kg/m3 zogadi simkvrivis widapemzaperlitbetonis 
Tbogamtarobis koeficienti aris 0,56 vt/m0C. 2,5-3 klasis 
widapemzaperlitbetonma gauZlo gayinva-galxobis 25 
cikls; misi darbilebis koeficientia 0,75 koeficientiT.  
 Seswavlil iqna widapemza-
perlitbetoni Semdeg Semvsebebze: widis pemza (zogadi 
simkvrive 825 kg/m3, simtkicis zRvari kumSvaze 1,4 mpa); 
perlitis qviSa: zogadi simkvrive – 300 kg/m3, da 
afuebuli RorRis msxvreuli qviSa (zogadi simkvrive 
500 kg/m3). 
afuebuli qviSidan miRebul iqna 3,5-5 mpa simtkicis 
widapemzaperlitbetoni, romlis zogadi simkvrive 
mSral mdgomareobaSi tolia 1100-1200 kg/m3, afuebuli 
RorRis msxvreuli qviSisgan ki 12,5 klasis konstruq-
ciuli betoni; am betonis zogadi simkvrive meryeobs 
1400-dan 1550 kg/m3-is farglebSi; 50 mpa aqtivobis 
cementis xarji ki 200-400 kg/m3-ia. 
7,5-20 mpa simtkicis widapemzabetonis sawyisma 
drekadobis modulma Seadgina 8700-18500 mpa, rac metia 
widapemzabetonis normatul maCveneblebze. 
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agloporitperlitbetoni: aseTi saxis betoni damu-
Savebulia minskis saSeni masalebis kvleviT institutSi. 
belarusSi agloporitis didi maragis gamo Semvsebad 
gamoyenebul iqna agloporitis RorRi, zogadi simkv-
riviT 700 kg/m3 da ori masiTi kategoriis 150 da 300 
kg/m3-is afuebuli perlitis qviSa. mZime da msubuq 
perlitis qviSaze damzadebuli agloporitperlitbe-
tonebi xasiaTdebian  praqtikulad erTnairi zogadi 
simkvriviT, radgan msubuqi qviSis moxmarebisas, 
sasurveli simtkicis misaRebad saWiroa gaizardos 
cementis xarji, rac betonis zogadi simkvrivis 
matebas iwvevs. Uufro msubuqi agloporitis RorRis 
(zogadi simkvrive 400 kg/m3) gamoyeneba ki amcirebs 
betonis masas 10-15%-iT. miRebulia 5-20 mpa simtkicis, 
930-1265 kg/m3 zogadi simkvrivis  agloporitbetoni, 170-
430 kg/m3 cementis xarjiT. Tanafardoba prizmul da 
kubur simtkiceebs Soris 5-10 mpa simtkicis betonebs 
Soris 0,83-ia, xolo 15-20 mpa simtkicis betonebs Soris 
0,88. agloporitperlitbetonis simtkice Runvaze da 
gaWimvaze mZime betonTan SedarebiT 20%-iT naklebia. 5-
20 mpa simtkicis agloporitperlitbetonis sawyisi 
drekadobis moduli ramdenadme maRalia, vidre 300-700 
kg/m3 simkvrivis, forian Semvsebebze damzadebuli 
msubuqi betonisa.Ppuasonis koeficienti 0,16-0,2-ia. 
zRvruli kumSvadoba izrdeba betonis klasis zrdas-
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Tan erTad da Seadgens 5 mpa simtkicis  agloporitper-
litbetonisaTvis 1,08X10-3 da 20 mpa simtkicis betoni-
saTvis – 2,1X10-3. zRvruli Wimvadoba daaxloebiT 10-
jer naklebia da udris 0,14X10-3. 
agloporitperlitbetonis moculobis zrda mimdi-
nareobs 160-200 dRis manZilze. Ddeformacia am dros 
Seadgens 0,02-0,06 mm/m-s. 20 mpa simtkicis betonis 
Sekleba aRwevs 0,55-0,39 mm/m-s. agloporitperlitbeto-
nis wrfivi gafarToebis koeficienti 20-600C tempera-
turis dros Seadgens 10X10-6-12X10-6. 5-15 mpa simtkicis 
gamomSrali agloporitbetonis Tbogamtarobis koefi-
cienti 0,26-0,29 kkal/m0CsT. aseTi betoni yinvamedegia 
cementis mcire xarjis (130-160 kg/m3) drosac ki. 
nimuSebi uZleben gayinva-galRobis 25 cikls simtkicis 
klebis gareSe. Yyinvamedegobis koeficienti tolia 0,81 
– 0,94.  
qafpolistirolperlitbetoni: am saxeobis betonSi 
msxvil Semvsebad gamoiyeneba 40 mm maqsimaluri sisxos 
aqafebuli qafpolistiroli, simkvriviT 25 kg/m3, 
wvril Semvsebad gamoiyeneba ori adgilmdebareobis 
perlitis qviSa: aragacis – zogadi simkvriviT 95 kg/m3, 
maqsimaluri sisxoTi 1,2 mm (afuebuli Saxtur 
RumelSi) da muxor-talinskis  – zogadi simkvriviT 
250 kg/m3 (afuebuli horizontalur RumelSi), zRvruli 
sisxo 5mm. 
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aragacis perlitis qviSa – wvrilmarcvlovani, 0,14-
0,63 mm fraqciis Semcveloba Seadgens 55,5% (moculo-
bis mixedviT), amasTan 0,14mm-ze naklebi fraqciis 
Semcveloba tolia 27,4%. Mmuxor-talinskis perlitis 
zRvruli sisxoa 5mm, moculobis 50%-ze mets Seadgens 
1,2_2,5 mm fraqcia. aqafebuli qafpolistiroli Sedgeba 
5_20 mm fraqciisagan – 68% (moculobis mixedviT). 
Mminimaluri sisxo aris 1,2 mm. 
sacdeli nimuSebi damzadebulia sxvadasxva 
granulometruli Sedgenilobis Semvsebebze: afuebuli 
polistirolis Semcveloba icvleba 25-dan 60%-mde 
moculobis mixedviT Semvsebebis saerTo xarjidan. 
cementis xarjma Seadgina 200-400 kg/m3, wylis xarjma ki 
– 230-280 l/m3; nimuSebis dayalibeba xdeboda vibro-
dajorgviT (15-30 gZ/sm2 Zalis moqmedebiT); nimuSebis 
gaorTqvla mimdinareobda 700C temperaturaze Semdegi 
reJimiT: temperaturis aweva _ 3sT, izoTermuli dayov-
neba – 8sT, gaciveba 3sT. amgvarad SesaZlebelia miRebul 
iqnas B1,5-B3,5 klasis da 650-750 kg/m3 zogadi simkvrivis 
qafpolistirolperlitbetoni. Uumetesi simtkiciT 
gamoirCeva muxor-talinskis adgilmdebareobis perli-
tis afuebul qviSaze damzadebuli betoni. 
fenovani perlitbetoni. Tanamedrove teqnologiebi 
da adgilobrivi nedleulis maragi gvaZlevs saSua-
lebas davamzadoT metad rentabeluri fenovani 
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konstruqciebi, kerZod betonisa da rkinabetonis 
orfeniani nakeTobebi, romelTa fenebi uzrunvelyofs, 
rogorc Tbosaizolacio, ise konstruqciul Tvise-
bebs. Oorfeniani betonis gamoyenebis sfero 
praqtikulad ar gansxvavdeba imave sisqis betonis 
erTfeniani konstruqciebis gamoyenebis sferosagan. 
amasTan, orfeniani nakeTobebi mkveTrad amcireben 
Tbodanakargis aRsadgen saeqsploatacio danaxarjebs. 
mravalstadiuri teqnologiiT fenebis cal-calke 
dayalibebis SemTxvevaSi, eqspluataciis pirobebSi 
xSirad irRveoda kontaqti fenebs Soris, rac moiT-
xovda damatebiT xarjebs. Aaxali maplastificirebeli 
danamatebis gamoyenebiT, romlebic sagrZnoblad 
uwyobdnen xels betonis narevis gaTxevadebas, 
SesaZlebeli gaxda erTstadiani dayalibebiT fenovani 
betonis nakeTobebis miReba (saavtoro mowmoba 
№1488190, 15. XII. 87). nakeToba Sedgeba konstruqciuli 
forizebuli betonis fenisagan, romelic mzid 
funqcias asrulebs da airbetonis Tbosaizolacio 
fenisagan. aseTi nakeTobis damzadeba warmoebs mZime 
da msubuqi betonis narevebis areviT, yalibSi CasxmiTa 
da vibraciiT. vibrirebisas mZime betonis narevi Cadis 
qveviT da qmnis konstruqciul fenas.AAamgvar beto-
nebSi gamoyenebulia, rogorc afuebuli perlitis 
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qviSa da RorRi, ise Cveulebrivi kvarcis qviSa da 
bazaltis RorRi. maTi zogadi simkvriveebis did 
gansxvavebazea dafuZnebuli ganSrevebis faqtori. 
kvlevebiT dadgenilia betonis ganSrevebis zRvrebi; 
agreTve Seswavlilia vibrirebis gavlena betonis 
narevis maxasiaTeblebze. Mmaplastificirebeli danama-
tis gamoyeneba betonis narevSi saSualebas iZleva 
SevamciroT wylis xarji, rac Sesabamisad cvlis 
narevis ganSrevebis zRvrebs, garda amisa iwvevs 
betonis simtkicis zrdas. betonis narevis ganSrevebis 
pirobebis Seswavlis safuZvelze dadgenilia orfeniani 
forizebuli nakeTobebis Sedgenilobebi kirqviSovan 
Semkvrelze da cementis gamoyenebiT, maTi maxasia-
Teblebis Sesadareblad. eqsperimentSi agreTve 
icvleba saWiro wylis raodenoba, vibraciis dro da 
gamoyenebuli maplastificirebeli danamatis raodenoba. 
airwarmomqmnel danamatad gamoyenebul iqna aluminis 
fxvnili ПАК–1  da ПАК–3. narevis Sedgenilobebi 
moyvanilia cxril 4.3-Si. 
fenovani nakeTobebis deformaciuli Tvisebebis 
kvlevebma gviCvena, rom nimuSebis calkeuli fenebis 
deformaciebi ar gansxvavdeba forizebuli betonebis 
deformaciebis ukve cnobili monacemebisagan. fenovani 
perlitbetoni rekomendebulia gamoyenebul iqnas, 
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rogorc SemomzRudav ise mzid kostruqciebSi, 
soflis mSeneblobisaTvis, karkasuli mSeneblobis 
brtyeli gadaxurvisas, sarTulSua gadaxurvisaTvis 
da sxva.                                                     
cxrili 4.3         
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